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A.3.g. Attachment 

RECOMMENDED PROCEDURE FOR WELDING WITH 
HAND HELD EXTRUSION WELDING TOOL 

'. 
PREPARATION OF MATERIALS: 

AU areas to be welded must be clean and fiee fiom dirt, dust, water, oil or grease. Use only a ' 
dry, clean liit-free cloth to accomplish this. To remove grease or paint, use only MEK or - 
Acetone. In addition, welding rod must be absolutely clean and dry at all h e s .  

The weld seam area must now be scraped before welding by use of the hand scraping tool. 
Welds into grooves will require a 45 bevel. 

I 
I 
i 
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THE WELDING PROCESS: 

The extrusion welding process is a modified form of hot-gas welding in which the weld filler 
material is plasticized in an extruder with controllable temperature and forced into the welding 
seam (which is pre-heated by the air heater) by means of a teflon pressure ram called a welding 
shoe and homogeneously welded with the parent material. 

TO PREPARE HAND EXTRUSION WELDING TOOL: 

1. Connect the machine to an air supply line with a capacity of 7 CFM. Desired air pressure for 
shop welding is 20 to 25 psi to enhance penetration. The air supply is absolutely essential to 
prevent over-heating of the air blower and the driving unit (in handhold). Do not use less 
than 6 CFM. The air should be oil free and dry from any type of moisture. 

- 
'- 
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2. Ensure that the main drive unit is switched off before plugging in the electrical plug into the 
main supply (rotary piston can break down). 

3. Adjust the temperature regulator on the operating mechanism to about 240' C (464" F). 
Having reached this temperature at the operating mechanism, it is necessary to wait another 
five minutes before using the tool. When the temperature regulator on the operating 
mechanism is set at 240' C (464' F), using a pyrometer, the temperature of the plasticized 
welding material can be checked. Take the temperature reading right at the tip end of the 
welding shoe. When the regulator is set at 240' C (464' F), the weld material should be 420' 
F to 430' F. . This is the correct temperature. It may be necessary to adjust the regulator 
to a different setting to keep the proper temperature when welding in extreme cold or 
heat. 

* 

4. Adjust the hot air blower to maximum efficiency. This should be approximately the No. 9 
setting on the selector on the hot air blower. 

, I . :  
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Now regulate the air supply so that the temperature in the hot air tube is approximately 250" 
C (482" F). NOTE: Use a pyrometer to check the temperature of the hot air at the tip end 
of the welding shoe; it should be 475" F to 5 10°F when the air thermometer in the hot air 
tube is reading 250" C (482°F) and the ambient room temperature is 70°F. This is the correct ,--- 
temperature for a proper fbsion between the weld bead and the surfaces being welded. It 
may be necessary to adjust the hot air blower and the air supply to a different setting 
to keep a proper welding temperature when welding in extreme cold or hot conditions. 
Too low a temperature will prevent a good bonding and too high a temperature will cause 
oxidation and an inferior weld. 

,I 

Feed a 4mm welding rod into the conveyance wheel. Do not use the machine without 
welding rod. For best results, the filler rod should be made from the same material as the 
parent material. The maximum feed rate is approximately 4.2 lbs. per hour on the standard 
model extruder. 

Adjust the tip of the welding shoe according to the materials to be welded. 

Now everything should be ready for welding. Hold the welding tool in such a way that the 
preheating nozzle is heating the area in fiont of the welding shoe. The preheating nozzle 
should be adjusted so that it always precedes the welding shoe in the direction of welding. 

Lr- 

Preheat a small area of the joint seam approximately two to three inches. Heat the parent 
material Surface until material allows slight, soft penetration (approximately 200°C). Then 
move the weiding shoe to the preheated area and turn on the extruder by pulling the trigger 
on the handle of the drive unit. As the plasticized weld begins to extrude out of the welding 
shoe, slowly move the tool forward along the joint seam, W g  the entire joint seam area. 
The travel speed of the welder should not exceed the capability of the air heater to properly 
preheat the downstream parent material. To seal and produce an attractive weld, tilt the tool 
back such that the flat portion on the back edge of the welding shoe is applying pressure to 
the weld. This packs in the weld and causes the edges to be sealed along the joint seam. The 
weld is to be packed such that the weld edge is sealed to the parent material without a lip 
between the two materials. 

10. Whenever possible, it is recommended &t an entire joint seam be welded with one /*  

continuous weld bead. Ifthis is not possible, it is necessary to preheat and overlap the 
previous weld by approximately two to three inches. When restarting or finishing ajoint 
seam from beginning to end, always overlap by about two to three inches. Also, check to see 
that the weld is properly sealed in this area. It may be necessary to use a packing tool to 
apply pressure to any overlap in a weld which requires the desired seal and appearance. 
Larger weld. seams will require slower movement of the tool while smaller seaau can be 
welded more rapidly. 

11 
/ 

All welds should be allowed to remain still and cool for approximately 30 minutes before 
proceeding krther. After welds cool, make a visual inspection. Look for cracked welds, 
poor adhesion, stress marks or improperly filled joint seams. Repair immediately if possible 

2 



by following the procedures as outlined above. ~~ 

The quality of the welded seam is influenced by: 

1. The similarity of the filler rod and the parent material; 
2. Form and construction of the seam; / *  

3. Welding conditions (temperatures, speed); ,. 
4. 
5 .  Notches and grooves, and; ’ 
6. Carefhl execution by trained welders. 

Cleanliness of the joint surfaces of parent and filler materials; / 

3 
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1 Certification Requirements 

The recommended joining procedures for the Central Electrofusion System 
detailed in this manual have been qualified in accordance with D.O.T. 
7 92.283. 

Persons responsible for the joining of polyethylene pipe by fusion methods 
must qualify according to the requirement of Title 49 of the Code of Federal 
Regulations, Section 192.285. 

The regulations require that each operator performing fusion joining be 
qualified in the use of the recommended fusion procedure(s) by the following: 

1. Appropriate training or experience in the use of the applicable fusion 
procedures, and . . . 

II. Making a sample joint according to the said procedure that passes the 
following inspections and tests: 

A. The joint must be visually examined during and after joining and 
found to have the same appearance as a photograph or sample 
of an acceptable joint that was joined 'in accordance with the 
applicable procedure; and . . . 

8. The joint must be tested or examined by an authorized instructor 
using one of the following methods: 
1. Pressure and tensile test as described in 49 C.F.R. 5 192.283; 

or 
2. Cut into at least three longitudinal straps, each of which is: 

a. Visually examined and found to be free of voids or un- 
bonded areas on the cut surface of the joint, and . . . 

b. Deformed by bending, torque or impact and if failure 
occurs, it must not initiate in the joint area. 

C. A person must be requalified under an applicable procedure if, 
during any twelve-month period, he - 
1. Does not make any joints under the applicable procedures or 
2. Has three joints or three percent of the joints he has made, 

whichever is greater, that are found unacceptable by testing 
under 40 C.F.R. 5 192.513. 

).. - 

- .- 

Photographs of acceptable and unacceptable joints and illustrations showing 
the use of cut straps for inspection and testing of the joint are provided in 
the Qualification Procedures on Page 25 of this manual. 

individuals who demonstrate their ability to follow the recommended joining 
procedures and produce acceptable electrofusion joints as illustrated in this 
manual should meet the requirements for qualification under 49 C.F.R. 5 
192.285 and be eligible for certification. ' 

'--. 

-13- ~0001.0 



2062 
Standard Joining Procedures 

~~ ~ ~ _ _  

Standard joining procedures describe the steps necessary to join similar or 
dissimilar polyethylene piping materials with the Central Electrofusion 
System. For pipe sizes 2" and over, Central recommends using Repair Pro- 
cedures (page 17) for standard joining due to the difficulty of stabbing larger 
diameter pipes. 

.. . 
e'- 

1. The pipe must have a square, 

2. Remove any burrs or shaving 
even cut. 

3. 

#from the pipe ends that may have 
developed during the cutting 
process. 
Clean pipe ends inside and out 
with a clean cloth to remove any 
dirt or contaminants. 
Pipe preparation and contamina- 
tion are very important consid- 
erations in the electrofusion pro- 
cess. Therefore, careful attention 
should be given to proper scrap- 
ing and cleaning procedures. 

Refer to Note on page 16. 

4. Scrape pipe ends to remove any 
oxidation or surface contamina- 
tion. For best results, secure tool 
on pipe and make two 
revolutions . 

5. Remove scraping tools and clean 
blade area with a clean, dry cloth. 
Repeat this procedure several 
times during the scraping opera- 
tion to remove build-up of 
material. 



Continue scraping until only a 
'virgin surface remains." 
Caution: Avoid all possible recon- 
tamination of the prepared sur- 
face. Do not touch inside of fitting 
or scraped pipe surfaces with 
your hands as perspiration and 
body oils could contaminate join- 
ting areas and affect joint 
performance. I 

, I  i 

7. To determine stab depth, meas- 
ure half the length of the coupling 
and mark the pipe ends an equiv- 
alent length. For ease of installa- 
tion, a stab depth indicator and 
internal fitting stops are a molded 
part of Central Electrofusion 
couplings and reducers. 

I 

8. Slide fitting onto pipe until pipe 
ends meet wit 
I.D. of the 
rn eas u re men t 
stab depth. 

h the stops in the 
fitting. Check 

mark for proper 

9. Maintaining stab depth, place in- 
to the proper clamping tool to 
secure the pipe from movement 
during the fusion cycle. For best 
results, alignment clamps should 
be placed as close to the fitting 
as possible. 

10. The sequence processor should 
be connected to an adequate AC 

Note: If utilizing a generator, the 
generator should be engaged 
before plugging the sequence 
processor in. 
Refer to the Electrical ' Data 
shown on page 12 for the precise 
electrical requirements of the 
size and type of Central Elec- 
trofusion fitting being joined. 

power SOUtCB (1 10 Volt). 

11. The sequence processor will 
automatically run a quick 
diagnostic check of its opera- 
tional functions (voltage in- 
putloutput, etc.). When diagnos- 
tic check is complete "Attach Fit- 

.. ting" will appear on the visual 
display. 

I 
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, .- 12. Attach leads from the sequence 

processor to the fitting terminals. 
When proper connection is 
made, the required “Fusion Cy- 
cle Time” will appear on the 
visual display. 

c- 

13. Press start button to begin fusion 
cycle. Fusion cycle time will 
countdown on the visual display. 
Proper voltage readout should 
remain between 39.8 and 40.2 
volts. 

14. When the fusion cycle is com- 
plete, “Fusion Complete and 
Recommended Cooling Time” 
will a;pear on the visual display. 

15. Disconnect leads from fitting. 
Clamping device should remain 
in place to secure pipe and fitting 
during the recommended cooling 
time. After removing clamp, ad- 
ditional cooling time should be 
allowed before subjecting the 
joint to bending, burying, 
pressure testing, or similar handl- 
ing and backfill stress. 
Refer to page 12 for the recorn-. 
mended cooling times for the 
size and type of Central Eiec- 
trofusion Fitting being joined. 

NOTE: In the event of out-of- 
round pipe, it is important to 
assure an adequate and even 
scrape is achieved around the 
entire circumference of the pipe. 
A rubber pipe stopper can be 
placed in the end of the pipe to 
aid in rounding the area to be 
scraped. 

-. 
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Specifications 

1. Sequence Processor 
! 
I 

Input Voltage: 
Output Voltage: 

Input Current: 
Output Current: 

- 
Operating Temperature: 

Timer Range: 

Input Protection: 
Output Safety Trip: 

Weight: 

Dimensions: 

2. Cable Length 

Input Cab1 e: 

Output Cable: 

90 to 150 VAC; 50 to 70 HZ 
40 Volts f .2 Volts 

20 Amps Average Maximum 
50 Amps Maximum 
(Automatically limited by the processor) 

- 1 O O F  to 120°F (-23OC to 49OC) 

15 to 600 Seconds 

Dual Circuit Breakers 
41 Volts 

52 Ibs. (23.6 kg) 

12” x 15” x 10” (30.48 cm x 38.1 cm 
25.4 cm) 

15 ft. (4.6m) 
30 Amp 125V Twistlock Plug (Std) 

12 ft. (3.7rn) and 25 ft. (7.6m) 
Other output lengths available upon 
request 

NEMA L-5 



c- 
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4 IPS 120 10 45 2.5 20 # I  on #el3 
6 IPS 500 .15 1 hour 2.5 20 I 1  013 # a3 
REDUCERS: 
3/4 x 112 CTS 20 5 30 1 .o 10 # l a 3  #lo13 
1 IPS x 112 CTS 25 5 30 1 .o 10 $1 213 10 

1 IPS x 112 IPS 30 5 30 1 .o 10 $1 2m #1 OM 
1 IPS x 3 4  IPS 30 5 30 1.0 10 I1213 #1 on 
1 IPS x 1 CTS 30 S 30 1 .o 10 tl2B #l OM 

1 114 x 1 45 10 30 1 .o 10 I1213 d l  OM 
2 x 1  90 10 30 1.0 , 10 I1213 I1013 
3 x '  90 10 30 1 .o 10 #I213 #1 on 
4 x 1  90 10 30 1 .o 10 #la3 #I  013 
6 x 1  90 10 30 1 .o 10 $1 213 I 1  013 
VOLTAGES: 90 Volt Minimum 150 Volt Maximum 
FREQUENCY: 45 to 75 Hem 
INVERTERS: Yes. 

TAPPING TEES: 

, , 1 - 1  

!. . 

! 

Performance: 
-. _- 

2 0 6 2  
Central Electrofusion Fittings typically achieve the following performance test 
res u I ts. 

I Temperature 1 I n t e K i  ~rsssure 1 I 
~~~ 

Houm to Fdlum 
~~~ 

176OF (SOOC) I 68OF (2OOC) 
130 PSI 1OOO+ 
275 PSI 25W+ I 

Saddle Impact: Falling Weight 10 Ib. from 7 ft. 

Safe Operating Temperature: - 10°F to 1 2 O O F  (-23OC to 49OC) 

Safe Operating Pressure: 125 PSI 
Compliance With ,Standards: Central Electrofusion Fittings meet the re- 
quirements of ASTM F1055. 

Electrical Requirements- and Cooling Times 

flttlng Fusion Clamped Total Generator Extendon 
tlmein time In cooling KVA Brs8ker c o r d r b  . 

seconds minutes tlme mlnlmum 25 ?!. 50 n. 
COUPLINGS: t 
112 CTS 20 5 30 1 .o 10 I1 213 #lo13 
1/2 IPS 20 5 30 1 .o 10 $1 213 1 1  013 
3 4  IPS 25 5 30 1 .o 10 rYl213 $1 on 
1 CTS 25 5 30 1 .o 10 #12B 10 
1 IPS do 5 30 1 .o 10 $1 213 10 

1 114 IPS 45 10 30 1.5 10 #12m #lo13 
2 IPS 45 10 30 2.5 20 #lo13 # 8 1 3  
3 IPS 90 10 30 2.5 20 $1 013 #an 



P.r o pe rt y Method of Test Value 

Melt Flow Rate ASTM D1238-79 Condition E 0.2 

Density ASTM D1505 940 

Tensile Strength ASTM 0638-80 19 
At Yield Type 4 50 mmlmin 

Elongation I At Break 

Units 

g/1 Omin 

Kg/m 

MN/m 

ASTM D638-80 
Type 4 50 mm/min 300 . I 

w e n g t h  I 1 93 I J/m notch I 

Fitting Diagrams: 

POSITIVE 
PREVENT 

r E&i%FNG 
SCREW-ON TERMINALS CONNECTOR 
ACCIDENTAL PULL-OUT 

RECOGNITION 
RESISTOR IDENTIFIES 
FITTINGS TO CONTRO 

RESISTANCE WIRE 
IS INSULATED WITH 
A PE COATING 
TO PREVENT DAMAGE 
AND SHORT CIRCUITING 

CONTINUOUS 
END TO END. COIL 

-MINIMIZES EJTECT 
OF LOCALIZED SHOA 

COLD ZONE AT 

RETAINS MELT 
,FITTING ENDS 

I nNG 

I 
CENTER STOPS - 
REMOVABLE FOR 
REPAIR WORK 

CLEAR CENTER 
ZONE PREVENTS 

PIPE ENDS 
COIL-SHORTING AT 

'0' RING SEAL 

U R G E  DIA. C U l T E R  
FOR MAXIMUM FLOW WIDE COLUMN GIVES HIGH 

IMPACT RESISTANCE 

LARGE FUSION AREA FOR 
MAXIMUM FUSION EFFECT 

I NO HEATlNG ELEMENT 
IN PATH OF CUl7ER 

\' ATTACHMENT RIBS 
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LECTROFUSION FULL COUPLINGS - "INDUSTRIAL" 

INSIDE DIA. 

ID 
NOMINAL (MAXIMUM) SIZE 

I 
INSIDE Dv1 

ID 
(MINIMUM) 

-I- OD 
- L 

1" IPS 
(33.40 mm) 

1 1/4"IPS 
(42.16 mm) 

1 l/;rIPS 
(48.26 mm) 

2- IPS 
(60.33 mm) 

2 1/1IPS CONDUIT 
(73.85 mm) 

_- 

1.339 1.315 
34.01 rnm 34.40 mm 

1.694 1.660 
43.03 mm 42.16 mm 

1.934 1.894 
49.12 mm 48.11 mm 

2.415 2.375 
61.34 mm 60.33 mm 

2.825 2.875 
74.29 mm 73.03 mm 

65.02 mm 
3.00 

I - L d  

83.82 mm 
3.70 

3.500 I 3.570 I r IPS 

76.20 mm 
3.27 

(88.90 mrn) I 90.68 mm I 88.90 mm 
4'IPS CONDUIT I 4.534 4.500 

93.98 mm 
3.90 

66.04 mm 
3.16 

80.26 mm 
3.50 

88.90 mm 
4.54 

48.01 mm 
2.09 

53.09 mm 
2.06 

52.32 mm 
2.72 

OUTSIDE DLk I STAB DEPTH 

131.57 mm 
6.18 

156.97 mm 
6.50 

165.10 mm 
9.38 

238.13 mm 
11.15 

I 'D" 
(NOMINAL) 

OD 

141.99 mm 
6.16 

156.97 mm 
6.10 

154.94 rnm 
8.35 

212.09 trim 
8.48 

I 

I 1.57 1.88 

( 1  14.30 mm) 
4" IPS 

(1  14.30 mm) 
€i IPS 

(168.27 mm) 
s" IPS 

I -  

115.16 mm 114.30 mm 
4.534 . 4.500 

115.16 mm 114.30 mm 
6.715 6.625 

170.56 mm 168.27 mm 
8.7 15 8.625 

57..66 2.60 mm t+ 

216.92 mm 
10.60 

~ 

104.22 mm 
4.18 

I 

(219.07 mm) 
10"IPS. 

(273.05 mm) 
1 TIPS 

136.14 rnm 

146.05 rnm 76.20 mrti 

221.36 mm , . 219.07 mm- 
10.850 10.750 

275.59 mm 273.05 mm 
12.850 ' 12.750 

269.24 mm 
13.00 

I ~ ~~ 

106.17 mm 
5.69 

330.20 mm 
15.00 

381.00 mm 

144.53 mm 
4.94 

125.48 mm 

575-2-31 U 
R N .  5/24/94 

365.2 5 mm 
16.38 

416.05 mm 

3.30 I 2.56 

292.10 mm 
10.00 

254.00 mm 

I 

83.06 mm 99.06 mm 

97.03 mm 109.17 mm 

116.84 mm I 107.95 mm 
5.1 8 I 5.59 
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Petro Environmental Technologies, Inc. will install the liner penetration 2Q62 oxes as described 
herewith. The procedures described reference Technical Specification Section 13005 and Con- 
struction Drawing 90X-6000-G-00217. 

1.0 PREPARATION OFSUBGRADE 
Construction of the compacted clay liner will be completed to the lines and grades required prior 
to actual placement of the liner penetration boxes. The LDS, LCS and Redundant LCS pipes 
will have been previously installed and stubbed out at the approximate tie-in location with the 
liner penetration bodpipe assembly for each respective piping system. Construction of the com- 
pacted clay liner on the West Berm immediately around the piping sections, as shown in Sections 
C-D on the plan drawing, will be completed after electrofusion coupling tieyin with the penetra- 
tion boxes. Delaying placement of the compacted clay around these stubbed pipe sections will 
prevent excavation of the compacted clay, ease in installation of the liner penetration boxes and 
ease in the installation of the electrofusion couplings at the specified tie-in points. 

- -  . _  

Once the compacted clay liner h& been completed to the specified grade over the footprint of 
each liner penetration box, the surface area shall be made smooth to obtain close contact between 
the clay liner and the penetration box. Should there be poor contact between the two, the clay 
surface will be re-graded by hand and recompacted as necessary. Upon achieving the required 
intimate contact with the clay, bentonite granules at a rate of 1 lb/ft2 will then be applied to the 
compacted clay liner over the footprint of the liner penetration box immediately prior to installa- 

. 

tion. 

@ ' 2.0 BOXINSTALLATION 
The liner penetration boxes will be installed at the locations indicated on the Construction 
Drawings. The penetration bodpipe assembly will then be welded to the stubbed out portions of 
the LDS, LCS and Redundant LCS piping, as appropriate, using electrofusion couplings as 
stipulated. The fixed end seals will also be installed where required. Where indicated in the 
drawings, or as required to ease in the installation of the HDPE liner, piping joints on the Cell- 
side of the piping system will be constructed within approximately 6-inches from the edge of the 
penetration boxes. This will ease installation of the HDPE liner and the required extrusion 
welding to the lip of the penetration boxes. Once all pipe connections, associated welding, and 
the required control points have been surveyed, the area immediately around the LDS, LCS and 
Redundant LCS pipes will be backfilled using a soil-bentonite mix containing at least 10 percent 
granulated bentonite by weight. The same mix shall also be utilized to backfill directly around 
the liner penetration boxes. Any interface existing between the compacted clay liner and the 
liner penetration box will be filled with bentonite granules. Following the completed installation 
of the boxes and prior to installation of the HDPE liner, each penetration box will be air pressure 
tested in accordance with Technical Specification Section 13005 and any applicable issued De- 
sign Change Notices. In the event of any unexplained pressure loss during the course of this test, 
the liner penetration box shall be excavated and investigated for leaks. Any liner penetration box 
with a pressure leak in which the leak cannot be found and repaired shall be replaced. Upon the 
successful completion of the air pressure test, the 10-in. containment pipe with field-installed 
fixed end seals, will be air pressure tested using the same procedures as liner penetration boxes. 

-tal technologiee 
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After all air pressure testing has been completed and the geomembrane liner has been seamed 
to the liner penetration boxes, the air pressure test chamber shall be backfilled with bentonite 
granules. Fill holes will be drilled into the liner penetration box's chamber as required to 
complete this phase of work. Once the air pressure test chamber I t a s  been completely filled 
with the bentonite granules, all test openings and fill holes will be beveled, a beveled-HDPE 
plug inserted, and the liner penetration box and plug field-welded with HDPE extrudate. 

000022 
technologi 
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Phone (770) 287-8286 
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I, Kevin Carder, have witnessed the air pressure test on Penetration Box # l .  It was tested at 15 

psi for a period of 30 minutes and had zero leaks. 

Location Plastek Werks, Inc. 

2401 Franklin Boulevard 

Gainesville, Georgia 30504 

Signature 

Title Fabricator 



PUISTEK UIERKS, INC 
2401 Franklin Blvd. 
P.O. Box 5906 
Gaincsvillc, Gcorgia 30504 
Phonc (770) 287-8286 
Fax (770) 287-3284 

I, Kevin Carder, have witnessed the air pressure test on Penetration Box #2-A. 

15 psi for a period of 30 minutes and had zero leaks. 

It was tested at 

Date 8-4- - ?E 

Location Plastek Werks, Inc. 

240 1 Franklin Boulevard 

Gainesviiie, Georgia 30504 

Signature 

Title Fabricator 



I, Kevin Carder, have witnessed the air pressure test on Penetration Box #2-B. It was tested at 

15 psi for a period of 30 minutes and had zero leaks. 

Date 8-6 - ' j $  

Time From: / /'31)p f l  To: 3:3osF, 
I '  

Location Plastek Werks, Inc. 

240 1 Franklin Boulevard 

Gainesville, Georgia 30504 

Signature / 

Title Fabricator 



PLRZTEK UJ€RKS, INC. 
2401 Franklin Slvd. 
P.O. Sox 5906 
Gaincsvillc, Georgia 30504 
Phone (770) 287-8286 
FOX (770) 287-3284 

I, Kevin Carder, have witnessed the air pressure test on Penetration Box #3. It was tested at 15 

psi for a period of 30 minutes and had zero leaks. 

Location Plastek Werks, Inc. 

Signature 

~~ ~ ~~ 

2401 FraDklin Boulevard 

Gainesville, Georgia 3 0504 

Title Fabricator 



i o  P UIREK UJ€RKS, INC 
2401 Frcrnklin Blvd. 

~ h ~ ; ~ 5 ~ ~ , % ; ~ ; ~ N l S 0 4  

FOX (770) 287-3284 

I 

I, Kevin Carder, have witnessed the air pressure test on Penetration Box #4. It was tested at 15 

psi for a period of 30 minutes and had zero leaks. 

Time From: // ,'.j 0 8.M 7.0: 12. 45 0. f i *  
I 

Location Plastek Werks, Inc. 

Signature 

240 1 Franklin Boulevard 

Gainesville, Georgia 30504 

- 

Title Fabricator 
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& OFUGIN/IDENTIFICATION OF PE RESIN 

Sections 13005-1.04.A.2.a & -A.2.b 

f " 
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. 
The manufacturer of the HDPE flat stock is: 

Polymer Industries 
P.O. Box 32 
Henagar, AL 35978 
(205) 657-5 197 (Phone) 
(205) 657-5 189 (Fax) 

-. -- 
2 0 6 2  

Polymer Industries is also a member of the National Association of Plastic Distributors. The 
product manufactured by Polymer Industries is identified as Black Densetec 500 HDPE pipe 
grade material, and is supplied by Ain Plastics. The resin used in the manufacture of the flat 
stock sheets is HDPE pipe grade, Marlex H€€MTR-480ZC, as manufactured by the Phillips Pe- 
troleum Company. The flat stock sheet is distributed to various fabricators requiring such sheet 
by: 

Thyssen Plastic 
830 Pickens Industrial Drive, N.E. 
Marietta,GA 30062 
(404) 427-8 152 (Phone) 
(404) 427-8879 (Fax) 

HDPE Welding Rod is manufactured by: 

V&A Process, Inc. 
1230 Colorado Ave. 
Lorain, OH 44052 
(440) 288-8 137 (Phone) 

The resin used in the welding rod manufacturing process is identified as HMW Black Resin 
3407B, and is provided by: 

1 

Fina Oil and Chemical Company 
Bayport Plant 
P.O. Box 5010 
LaPorte, TX 77572 
(28 1) 474-6000 (Phone) 

The quality control certifications-for all these materials will be submitted upon receipt by Petro 
Environmental and completion of the construction of the liner penetration boxes by Plastek 
Werks, Inc. 

0043033 technulogicn 
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A u g  21 98 08:33a 

8-2b-1938 2 :  11P!4 FROM 

770-287-3284 P .  3 
P. 2 

-. CSR PolyPipe 
P.O. Box 199 

Erwin, Tennessee 37650 

Phone: 423/743-9116 Fax: r z ~ 7 4 3 - a m  

Invoice NO.: 

PRODUCT CERTIFICATION 

Dear Castomer: 

Anention: 

CSR PolyPtpe cewlhe~ that me !istea piping p a t s  were produced horn resins and concentmtet as 
de!ermmed by and defined in ASTM 01268 or ASTM D3350. Routme fiplant inspadion, quality control 
ssmding, and long tern ttStinG meek or exceeds the wtsomer specifications or standards listed D I ~ :  

API Spec 15LE 
CFR TiUe 49. Part 192 
AWWA C9011C905 
ASMF 031 8 
NSF 10161 
CSA 
IAPMO 
ASTM D2513 
Cistomar Specikatiin 

* AII oloou mat apply to tnlg 
shipmen1 

c A PPI Rating for PE393 
PE;1?% Type tl, Grade 
P24 Category 5 with Cell 
Cla&sihcabon of 234433C. 
D. or E 
HOB 1250 @ 23% 

PWO+ 111, Grade 
I P34 Cat 

aaosirmtiobof 34% 34 c. 
D. or E 

- 

ory 5 6 Cell 

HOB 1500 @ 2 3 O c  
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8-263-1938 2 :  12PM FR3M 

A Novacor a 

770-287-3284 P . 6  
P 5  

MR. CHARLES JOHNSON 
P3LY PIPE INDUSTRIZS INC. 
UVER VIEW 
INDUSTRIAL PARK 
ERKTN, TN, UNITED STATES, 37650 
Fax: (615) 743-8419 

Jantlary 29, 1993 

NOVACOR CtSmICALs INC. certifies t h a t  the polyethylene 
product described herein meets the requirements of Nwacor 
Product specifications: 

Custoz,er P.O. Number: 

Novacot b t  Number: 
NOVdCOf B l e n d  Number: 
Container Nunber: 
Product Weight; 
Novacor Order Nrmrber: 
Shipment Nmber/Date : 

- Novacor Product Designation: 
3805 
HD-2007-H 
7 -1 -18 38 0- 1 
R24483 
UNPXl2 3 181 

7098 3- 1 
82508 Y q  181899 lb 

165588 1 January 28, 1993 

The following tes t  results were obtained: 

.?RoPER!rY 

FU)W RATE RATIO(5.0) 
DENSITY 
COIDR 
GEL RATING 
ESCR 
TpJSIU5 STRzfJGTH 
TplS1I.E ELRSGATION 

ALXTY COTKl'ROL SUPERVISOR ,p" 

RESULTS 

3 4 . 1 9 3  
\- 0.9467 

B- 
150 
P 

4815 
750.0  
3234 
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i Line 2 
Line 3 

R u g  2 1  98 08:34a  
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r 
I 

~ ~~ 

770-287-3284  

I 1 

-~ 

P .  9 

P 8  

~- 

NACK TEST RESULTS 
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! 

a 

p .  1 1  770-287-3284 

k g  13 I %  1 2 4 2  P.@/O? 

2 0 6 %  

28,000 12,000 

2 #4 2.4 

N/A NIA 

2,s 

34.9 

N/A 

NIA 

13.1 

0.01 

13.9 13.u 

3.1 3 .(I 

0.04 0.06' 

N/A NiA 

/ D 
b-  

7 



2 1  98 0 8 : 3 4 a  

6-20- 1 998 2.1 3PM F R34  

770-287-3284 

P. 8 

P. 9 

a 



p .  1 1  770 -287-3284 

FbJg 13 '98 1?:42 P.02/07 

FROM: 

RB: 

THANK YOU, 

91153 

17looW-1 

a b N S I G m  

24,000 

2.6 

34.9 

N/A 

N/A 

13.1 

0.01 

PAX: (9121 S536579 

n9 u 
I -  

223 I 

161oop61 

12,000 

2.4 

N/A 

f3.8 

3.4 

N/A 

0.06 
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CSR PXY PIPE F~x:9i2-552-QO Flu9 20 '% 12143 P.03i07 
,I 4 

rb NOVAChemicals . 

I 

PEsULrs 
0 .903  
363 
0.35 
9.0 
25.7 
B* 

, 114 
911 

, .. . 
. .  . .  

p. 12 

1 

.a i 

I 

I 

i 

i 

1 

I 
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Rug 2 1  98 08:37a 770-287-3284 p .  14 

C S k  PJLY PIPE ~~~:31?-552-%7i) h g  XI '98 l i :43 P.0507 
I , .  

,-f 

( 
e .  

' 'DATE: 

TO: 

A m :  

FROM: 

RE! 

i 

FBBRUARY 27,, A998 

CSR POLY PIPk 

S A N D m O  99s 31082 

. 2153 

I 

5' 
llTzO6w 11'12064-9 l l72W-t l  

7 
2,000 22,oOo 14,000 

: 23 2 A  2.7 

S o b  38.8 34.9 

11.5 12,9 14.6 

0.02 o m  0.03 

'3 



Rug 2 1  98 08:38a 

CSR P U Y  PIPE Fax :9!?-552-%?.1 
I 

770-287 - 3284  p .  15 

%?! 23 'S@ 12:44 P.06/07 

DATk 

To: 

A7TN : 

PROM: 

RE: 

MELTXNDEX tOX 12.6 

MOlSTUBB 0.0 

THANK YOU, 

I 
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Rug 2 1  98 08:39a 770-287-3284 p. 16 

CSR W L Y  PIPE F ~ x  :912-552-9074 A I J ~  20 '9% 1?:44 P.07/07 . 
1 m m . c a 3 r  mlco 

m r p (  rlvt 510 HODI, uu mu 
y m * r a , Q p r u . c l u Q w o W ~ ~  
Td@erlc (SlW IUam 

NOMhChemicals 

F r b y  I?, IPPB 

0110 MIN 
0110 MIN 
RAm 
oIcM3 
Lam3 
MM 
?SI 
?SI 
Y 
bBQc 
HOUR 

l m u s  
0.3s 
9.2 
26.3 
0.p175 
3s.4 
467 
a3 
3263 
m5 
266.0 
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Project Nos. 201 02/20402; Contract No. FSC-614 
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FABRICATOR'S CERTIFICATION OF LINER 
PENETRATION BOXES 
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Document No. 6 14-PET-043H (Rev. 0) 
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PUST€K UJERnS, INC 
0401 franklln Biud. 
P.O. Box 5906 
Caincrvilit, Georgia 30504 

- 

Phone (170) 487-8286 
Fax (770) 967-3984 

August 20, 1998 

Mr. Rick Schairbaum 
PETRO ENVIRONMENTAL TECHKOLOGIES, IXC. 
P.O. Box 249 
ROSS, Ohio 4506 1-0249 

Dear Mr. Scbairbaum: 

This letter is to certjfy that Plastek Werks, Inc. has fabricated five ( 5 )  Liner 
1998 for your Project t2G 102. The Liner Penetration Boxes meet all 
andh  HDPE pipe and fittings used in the Liner Penetration Boxes meet a l l  specifications per Section 

L 0 2 6 0 5 .  

SI ncerely, 

Mark Kirves , 

Vi ce-President 
Plastek Werks, Inc. 
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APPENDIX I: 

I CELL 2 GEOSYNTHETIC CONFORMANCE 
TEST RESULTS 

1 
Geosynthetic Clay Liner 

Hydraulic Conductivity Test Results 
Direct Shear Test Results 
Direct Shear Bentofix Compliance Packages 

.Geomem brane 
3 1 Geotextile 
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Geosynthetic Clay Liner 
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LOCATION: FERNALD, OHIO PROJECT NO: Go0409 TASK NO.: 0 4 * '  

DESCRIPTION: fL' YEAR: I 9 f k  
PRODUCT TYPE: MANUFACTURER: co#;d &vim . Ted. Co. 

FLUOR DANIEL 
1 

\ 

-- GE OSY NTE c C o NSULTANTS - -- 
MATERIAL INVENTORY 
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. . . . . .  

. . I . . .  

. . . . . .  

, . I . . .  
I 
I 

" 1 " '  
I 

. . . . . .  

~~ 

BATCH / ROLL NO. OA II 
DATE 

:HECKED 
doy/mo) 

. . . . . . . .  

PASS/ 
FAIL 
I 

. . I . . .  
I 
I 

" I " '  
. . I . . .  

I 
I 

" I " '  
. . I . . .  

I 
I 

' . I " '  
. . I . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . j . . .  

. ' I " '  

. . I . . .  
I 
I 

' ' 1 " .  
. . I . . .  

I 
i 

" I " '  
. . I . . .  

. . . . . .  

. . . . .  

. . ( . . .  

& 
. . . . . .  

/ I  
, . . I . . '  
I - 

OA ID 

- 
. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

SAMPLE 
N 0. 

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

?0.001?$!. . . . .  p. 
. . . . . .  ,7651 . . . . . . . . . .  

. .  . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . . . . .  
J 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

i / ' "  

. . . . . . .  7.~52.. . . .  0.. 

. . . . . . .  7M3 . . . . . .  0 

. , . . , . . 7dd.O.  . . . . .  d: 

. . . . . . .  7 . M . .  . .  0. 

. . . . . . . .  7666.. . . .  a,. 

. . . . . . .  2668.. . . . .  a. 

. . . . . . .  767.0. . . . . .  .P . 

. . . . . . .  76.72.. . . . .  a. 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. .  . . . . . . . .  

. . . . . . . .  . . . . . . . . .  

. . . . . . . . .  

. .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . .  76%'!.. . . . .  a. 

. . . . . . .  7?t8.. . . . . .  g. 

. . . . . . .  7745.. . . . .  CB. 

. . . . . . .  7.lll$. . . . .  ca. 

. . . . . . . .  7 m L . . .  a. 
. . . . . . . . .  7 S d . .  . .  4f 
. . . . . . . . .  . 7.6%. . . . .  .d. 
. . . . . . . . .  ?67.0.. . . .  of. 
. . . . . . . . .  I b ? z  . . . .  .g. 

. .  . .  

. .  . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . .  

1. .*.t . .  . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  . . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . . . .  

....... 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . .  

. .  . . . . . .  . . . . . . . . . .  

. . . . . . . . .  7706. . . . .  .a . 

. . . . . . . . . .  1731. . . . .  0.. 

. . . . . . . . . .  77%. . . .  a. 
. . . . . . . . .  . . . . . . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . . . .  
. . . . . . . . . .  

. . . . . . . . . .  ;??$ . . . .  1.g 

. . . . . . . . . . .  
7824 ' ' ' cd 

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  a/?. 
AVG. ROLL LENGTH: f 50. 0 f AVG. ROLL WIDTH: I s.0 



I 

A=- -- GEOSYNTEC CONSULTANTS 'L a 'MATERIAL INVENTORY 
1 

0 
4 PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) .., U 

LOCATION: FERNALD, OHIO PROJECT NO: G00409 TASK NO.: 04 

DESCRIPTION: QhEcsp a YEAR: m, 
PRODUCT TYPE: m u  MANUFACTURER: c&co I 

DATE 
(day/mo'  

. . .  

. . .  

. . .  

. . .  

. . . .  

. . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

I+ . . . .  

. . . .  

i " '  
. . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  I . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . .  

. . . . .  
, .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  
I 

INVENTORY 

BATCH / ROLL NO. 

0 0 0 0  7838 . . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  7860. . , . , , , 

. . . . . . .  ,7871, . . . . . .  

. , . , . . , . ?b.?.?. , , , , 

. . . . . .  . .  

. . . . . . .  , 3 4 8 . .  .... 

. . . . . . . .  7 G f F . .  . . .  

7krS . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  . . . .  

. . . . . . . . .  . . . .  

. . . . . . . . .  . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  ?.?2.7.. , , 

. . . . . . . . .  ,3312.. . 

. . . . . . . . . . .  7643..  . 

. .  . 7 m . .  . .  

. . . . . . . . . .  

O.A. CONFORMANCE 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

SAMPLE 
N 0. 

. . . . . . . . .  

GCL-33S 
. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

PASS 
FAIL 
l- 

. . I . .  

I 
" I "  
. . I . .  

I 

" I "  
. . I . .  

JI . 

. . . .  
i 

i "  
. . I '  
. . I . .  

I 
I 

' ' 1 . '  
. . I t .  
. . ! .  : 

I 
" I "  
. . I . .  

I 
I 

, . I "  
. . I . .  

I 
I 

" I "  
. . I . .  

I 
I 

" I "  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

OA ID 

- 

@ I  
. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

O.C. DOCUMENTS 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

DATE 
CHECK EC 
day/mo 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

PASS, 
FAIL 
l- 
. . I . .  

I 
I 

' 1 " '  
. . I . . .  

I 
I 

" 1 " '  

I 
I 

' 1 " '  
. . I . .  . 

I 
I 

. ' i ' . .  

. . I . . .  
1 
I 

'. ' 1 '  . ' 
. . I . . .  

I 
I 

" i ' . '  

I 
I 

" 1 " '  

I 
I 

" i , . .  
I 

. . . . . .  

. . . . . .  

. . I . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . I . . .  

. . . . . .  

. . I . . .  

. . . . . .  

- 

- 
OA ID 

- 
. . . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

I 0 fAVG.ROLL WIDM: AVG. ROLL LENGTH: t50. (3 

NUMBER OF ROLLS ABOVE: 2s ACCUMULATIVE NUMBER OF ROLLS: 17.5 

CUMULATIVE AREA: 373,750 NO. OF CONFORMANCE TESTS (page/total): 

4BGQPOGS %EOSWTEC C~NSJLTANTS F~LE NO. 3-0i-ur mEyyD Bu: 



- -- GEOSYNTEC CONSULTANTS I - 
LOCATION: FERNALD, OHIO PROJECT NO: Go0409 TASK NO.: 04 

DESCRIPTION: Q L s e  It YEAR: lgpg 

,- 

MATERlAL INVENTORY - _ _  

f PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

INVENTORY 

DATE BATCH / ROLL NO. 
(day/mo) 

2Sq! . . .  . O ~ ~ O I  7.22. . . .  

. . . . . . . . . . . . . . . . . .  ,1725.. . .  

. . . . . . . . . . . . . . . . . .  .?7.32. . . . .  

. . . . . . . . . . . . . . . . . . .  7.73.i . . . .  

. . . . . . . . . . . . . . . . . . .  7.36 . . . . .  

. . . . . . . . . . . . . . . . . . .  .317.1/?. . . . .  

3.3egt. . . . . . . . . . .  .7ZO?.  . . . .  

. . . . . . . . . . . . . . . . . . . .  I mq, . . . .  

. . .  

. . .  

. . . .  

. . . .  

. . .  

. . .  

. . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . . . . . . .  

O.A. CONFORMANCE 

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . .  .& 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

I I 

PASS/ OA ID 
FAIL 

I 
. . I  . . . . . . . . . . .  

I . . . . . . . . . . . . .  
i 

. . I " . ' . ' ' .  ' . '  

, . I  . . . . . . . . . . .  

I 
I 

' ' 1  . . ' " " . " . '  

, . I  . . . . . . . . . . .  

I 
I 

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. .  .~ 

. . I  . . . . . . . . .  

I 
I 

. . . . . . . . . . . . . .  

" ~ ' " " " " . '  

. . I  . . . . . . . . . . .  
I 
I 

. . . . . . . . . . . . . .  

. ' I . .  . . . . . . . . .  

I 
I 
I 

. . . . . .  

. . . . . .  

. . . . . .  

' AVG. ROLL WIDTH: 15.0 AVG. ROLL LENGTH: 1 
ACCUMULATIVE NUMBER OF ROLLS: 25 NUMBER OF ROLLS ABOVE: 

\ CUMULATIVE AREA: q50- goo NO. OF CONFORMANCE TESTS (poge/total): gk - 7 
%EOSWTEC ~ ~ u L T A N T S  FILE NO. 3-01-UF OOQO6@bMDW SHEn NO. ,LCfA 

I " ' " " " ' '  ?:;:::I: . . I  . . . . . . . . . . .  

. . I  . . . . .  

. . . . . . . . . . . . . . .  

, . . I  . . . . . . . . . . .  

O.C. DOCUMENTS 

. . . . . . . . . .  

. . . . . . . . .  



- - -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO PROJECT NO: G0O409 TASK NO.: 04 
DESCRIPTION: P L U S <  rt- YEAR: ./99_s' 
PRODUCT TYPE: a&&**+ MANUFACTURER: fl&Ti 

. . . . . . . . .  . . . . . . . . . . . . . .  I ?Is'?. . 

Q.A. CONFORMANCE 

PASS/ 
FAIL 
I 
. . . I . . .  

I 
I 

" I " '  
. . . I . . .  

I 
' I  
" I " '  

. . . I . . .  
I 

" I " '  
. . . I  . . . .  

I 
I 

" ' I " "  

I 
I 

" ' I " . '  
. . . I  . . . .  

1 
I 

" ' I ~ " '  
. . . I  . . . .  

I 
i 

' " I " ' .  
. . . I  . . . .  

I 
I 

" ' I " "  

. . . . . . .  

. . . . . . .  

. . . . . .  
i 

. . . . . . . .  

. . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . .  

OA ID 

. . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

Q.C. DOCUMENTS 

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
, 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

DATE 
CIiECKEr 
:do y/m o 

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

PASS, 
FAIL 

I 
- 
. . . I . .  

I 
I 

" 1 '  
. . I . . .  

I 
I 

" 1 " '  
. . I . . .  

I 
I 

" 1" 

I 
I 

" 1 " '  
...I.. . 

I 
I 

" 1" 
. . I . . .  

I 
I 

, '  i". 
. . I . . .  

I 
I 

" 1 " '  

I 
I 

" 1 " '  
I 

. . . . . . .  

. . . . . .  

. . . . . .  

. . I . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . I . . .  

. . . . . .  

- 
QA ID 
- 
. . . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

J 

I NUMBER OF ROLLS ABOVE: &2< ACCUMULATIVE NUMBER OF ROLLS: 225 I 
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Note(s): Lot No,: 199829030 / Roll No.: 7575 
As requested by Fluor Daniel Fernald on RCIDCN Form No.: 20102-008 dated 22 April 1998, the Geomechanics and 
Environmental Laboratory has taken thickness measurements within 30 minutes of dismounting the test specimen in order 
to determine the hydraulic conductivity. 
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Environmental Laboratory has taken thickness measurements within 30 minutes of dismounting the test specimen in order 
to determine the hydraulic conductivity. 
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ASTMD5887 HYDRAULIC CONDUCTIVITY TESTING Figure 
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Consolidation Hydraulic Sample Lah Specimen Initial Condition 
ID Sample Dry Unit Weight Moisture Content Pressure, Q, Conductivity, k 

No. (PCt) (%) (psi) ( c d s )  

GCL-32 9RG239 49.1 18.0 5 1.9E-9 

Note(s): Lot No.: 199830030 /Roll No.: 7671 
As requested by Fluor Daniel Fernald on RCVDCN Form No.: 20102-008 dated 22 April 1998, the Geomechanics and 
Environmental Laboratory has taken thickness measurements within 30 minutes of dismounting the test specimen in order 
to determine the hydraulic conductivity. ,- 
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GEOSYNTEC CONSULTANTS _.- Ceomechnnics and Environmental 
La borntory 

.L 

ASTM D 5887 HYDRAULIC CONDUCTIVITY TESTING Figure 

Sample La h Specimen Initial Condition 
ID Sample Dry Unit Weight Moisture Content 

NO. (Pen (%) 

GCL-33 986240 41.6 18.4 

1 .OE-07 
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Pressure, 6, Conductivity, k 
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1 - Sample ID: GCL-34 - 
Project Name: OSDF-Phase 11 
Project No.: GQ0409 

GEOSYNTEC CONSULTANTS 
Geornechanics and Environmental 

La horatorv 

_.- 
.L 

Sample Lab Specimen Initial Condition - 
ID Sample Dry Unit Weight Moisture Content 

NO. (PCD (%) 

GCL-34 98624 1 40.2 16.6 

7 

Consolidation H ydnulic 
Conductivity, k Pressure, Is, 

(psi) ( c d s )  

5 1.4E-9 

\ 1 
f ASTMD5887 ) ( HYDRAULIC CONDUCTIVITY TESTING Figure 
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Project Name: OSDF-Phase 11. - 
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GEOSYNTEC CONSULTANTS 
_.e Geornechanics and Environmental 

La born tory 
- 

ASTMD5887 HYDRAULIC CONDUCTIVITY TESTING 

Sample 
ID 

CCL-35 

1 .OE-07 

Lab Specimen Initial Condition Consolidation Hydnulic 
Sample , Dry Unit Weight Moisture Content Pressure, u, Conductivity, k 

N O .  (PC!) w.) (Psi) (CdS) 

98G242 46.6 16.1 5 2.2E-9 
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Sample Lab Specimen Initial Condition 
ID Sample , Dry Unit Weight Moisture Content 

No. (PCO (%I 

GCL-36 986243 51.4 13.6 

- - Sample ID: GCL-36 
Project Name: OSDF-Phase I I  

-. Laboratory Project No.: GQ0409 

GEOSYNTEC CONSULTANTS _.- Geomrchanics and Environmental 

Consolidation Hydraulic 
Pressure. a, Conductivity, k 

(psi) ( c d s )  

5 1.6E-9 

\ 
f 

\ 
ASTM D 5887 HYDRAULIC CONDUCTIVITY TESTING Figure 
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Project No.: GQ040 IIB 8 6 2 
GEOSYNTEC CONSULTANTS 
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Sample La h Specimen Initial Condition Consolidation Hydraulic 
ID Sample Dry Unit Weight Moisture Content Pressure, uc Conductivity, k 

NO. (PCO (X) (Psi) ( c d s )  

GCL-37 9R.l49 44.6 20.0 5 1.6E-9 

Note(s): Lot No.: 199839030 / Roll No.: 13539 
As requested by Fluor Daniel Fernald on RCI/DCN Form No.: 20102-008 dated 22 April 1998, the Geomechanics and 
Eiivironmental Laboratory has taken thickness measurements within 30 minutes of dismounting the test specimen in order 
to determine the hydraulic conductivity. 
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TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 30G 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

0 upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-30) with woven geotextile against geomembrane. GCL's initial 
moisture content was 22.5 %. GCL's final moisture content ranged from 64 to 84% for the 
test series; 

80-mil GSE Hyperfiictionflex geomembrane (GM-20); and 

lower shear box: bedding layer of compacted concrete sand. 

-~ Test Interface: G C L  against geomembrane 

Test Procedures for Each Normal Stress Condition: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

A fresh specimen of concrete sand was compacted into the lower shear box by hand 
tamping to a relatively dense state under dry conditions forming a 3 in. thck bedding layer. 

A fresh specimen of geomembrane was trimmed from the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

A fresh specimen of GCL was trimmed from the bulk sample and attached to the upper 
shear box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soaking conditions: The entire test specimen was soaked in tap water for 168 hours under a 
normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was drained, 
and the entire test specimen was consolidated for 48 hours under each test normal stress. 

Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 idmin. 

The direction of shear for each interface direct shear test was in the direction of 
manufacture (machine direction) of the geosynthetic samples. 

Each test was sheared until a nunimum total shear displacement of 2 in. was achieved. 

- - -  
GQ0409-04/F9850001 .TCP 2 98.08.05 

000083 
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TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 301 

r 
Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-30). GCL's initial moisture content was 22.6%. GCL's 
final moisture content ranged from 56% to 100% for the test series; and 

0 lower shear box: rigid substrate with textured steel gripping surface, 

Designated Shear Plane: Within GCL 

Test Procedures for Each Normal Stress Condition: 

A fresh GCL specimen was trimmed from the hulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The 
ends of each geotextile were then sandwiched between a second rigid wooden 
substrate prior to testing. The entire test specimen was then placed in the shear 
box to provide confinement for the exposed bentonite component. The textured 
steel gripping surfaces were employed to minimize slippage between each 
geotextile component of the GCL and rigid wood substrate, therefore providing a 
relatively uniform transfer of shear load onto the GCL specimen. , 

Soaking conditions: The GCL specimen was soaked in tap water for 168 hours 
under a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was 
drained, and the GCL Specimen was consolidated for 48 hours under each test 
normal stress. 

Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the Bentomat ST GCL sample. 

Each test was sheared until a niininium total shear displacement of 2 in. was 
achieved. 

GQ0409-O~/F9S50001 .TCP I 
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9s .os .os 



iie 2 0 6 2  . 
FLUOR DANIEL FERNALD 

PHASE 2 CONSTRUCTION 
ON-SITE DISPOSAL FACILITY 

_. DIRECT SHEAR TESTING 
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FIGURE NO. - 
PROJECT NO. GQ0409 - 04 
DOCUMENT NO. ~ ~ 0 0 1  
FILE NO. 

TEST SERIES NUMBER 301: INTERNAL STRENmH OF 
BENTOMAT ST GCL (GCL-30) UNDER SOAKED AND, 
CONSOLIDATED CONDITIONS 

TEST CONDITIONS - u, = 5.0 psi - un = 20.0 psi - Q, = 45.0 psi 

-------------- 

SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./rnin. 

0.0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3 
DISPLACEMENT (in.) 

NOTES: (1) A constant area of 1 ft2 was assumed when computing normal 
and shear stresses. 
'.Internal shear failure within GCL was observed. 
Partial internal shear failure within GCL was observed. 
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ON-SITE DISPOSAL FACILITY 

PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

FLUOR DAN 

50 

TEST SERIES NUMBER 301: INTERNAL STRENGTH OF 
BENTOMAT ST GCL GCL-30) UNDER SOAKED AND 
CONSOLIDATED CON 6 ITIONS 

40 MEASURED SHEAR STRENGTHS ----------------------------------- 
cr, = 5.0 psi, 7 - k  = 5.5 psi, 7m = 2.0 psi 
Q, = 2 0 3  psi, 7 - k  = 11.0 psi, T~ = 3.6 psi 
0, = 45.0 psi, 7 p w k  = 24.6 psi, T~ = 6.3 psi 3 35 

c= 
a - 30 v) 

e = = !  PEAK : 8, = 26'; a = 345 sf; d 0.991 
e = w  u> SIRENGTH: bu, = 6';' om = 280 psf; d = 1.000 

0 
u) 
W 

E 25 
CONSOLIDATION: 48 hrs a t  each stress 
SOAKING: 168 hrs at 3 psi 

SHEAR RATE; 0.004 in./rnin. i -L 
u) 

15 

IO 

5 

I 

NOTES: (1) The reported to ta l - s t re  shear strength parameters of friction 
an le and adhesion were determined from a best-fit line drawn thmu h the 
t e a  data. Caution should be exercised in usjng the strength paramefern 
for applications involving normal stresses outside the range of 

(2) The lor e dis Yocement shear strength 7 ) was calculated 
.stresses covered b the test series. 

the !&ear k r c e  at the end of each !e% 
shear failure within GCL was observed. 

internal failure within GCL was observed. 
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FLUOR DANIEL FERNALD 

PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

TEST SERIES NUMBER 30G; BENTOMAT ST GCL 
80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTEXTILE AGAINST 

UNDER SOAKED AND CONSOLIDATED CONDITIONS 

TEST CONDITIONS -----------_-- - a n  = 5.0 psi - Un = 20.0 psi 
CI-CU On = 45.0 psi 

SOAKING 168 hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR R A E  0.004 in./rnin. 

1 ~ 1 ~ 1 ~ 1 ~ 1 ~ 1 ~ 1 ~ 1 ~ 1 ~ 1  

DISPLACEMENT (in.) 
0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3 

NOTES: (1) The shear box size was 12 in. by 12 in. (300 mm by 300 mm., 
and the contact area remained constant throughout the entire test. 
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FLUOR DANIEL FERNALD 

PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

""4 45 
TEST SERIES NUMBER 30G: BENTOMAT ST GCL 

80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTMTILE AGAINST 

UNDER SOAKED AND CONSOUDATED CONDITIONS 
.. 

MEASURED SHEAR STRENGTHS ----_----_---_______--------------- 
On = 5.0 psi, Tpdok = 2.4 psi, TLD = 1.8 psi 
on = 20.0 psi, ~~d = 7.2 psi, TU, = 4.6 psi 
Un = 45.0 psi, Tpook = 17.5 psi, TU = 10.6 psi 

SOAKING: 168 hrs at 3 psi # 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./min. 

0 5 10 15 20 25 30 35 40 45 ! 
NORMAL STRESS (psi) 

NOTES: (1) The reported total-stress shear strength parameters of friction 
an le and adhesion were determined from a best-fit line drawn thmu h the 
t e a  data. 
for applications involving normal stresses outside the range of 
stresses covered by the test series. 
(2) The lor e dis locement shear strength 7 ) was calculated 

the 8 e a r  k r c e  at the end of each !e%. 
#?or each t e s t  shear failure was observed to  occur at the intended 

Caution should be exercised in using the strength pararne?erx 

s'is . ,= Adq . .  
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TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 311 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: %rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-31). GCL's initial moisture content was 22.4%. GCL's 
final moisture content ranged from 62% to 95% for the test series; and 

lower s h w '  box: rigid substrate with textured steel gripping surface. 

Designated Shear Plane: Within GCL 

Test Procedures for Each Normal Stress Condition: 

A fresh GCL specimen was trimmed from the bulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The 
ends of each geotextile were then sandwiched between a second rigid wooden 
substrate prior to testing. The entire test specimen was then placed in the shear 
box to provide confinement for the exposed bentonite component. The textured 
steel gripping surfaces were employed to minimize slippage between each 
geotextile component of the GCL and rigid wood substrate, therefore providing a 
relatively uniform transfer of shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 168 hours 
under a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was 
drained, and the GCL specimen was consolidated for 48 hours under each test 
normal stress. 

r 4 Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the Bentomat ST GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was 
achieved. 
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PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

TEST SERIES NUMBER 311: INTERNAL STRENGTH OF 
BENTOMAT ST GCL GCL-31) UNDER SOAKED AND 
CONSOLIDATED CON 6 ITIONS 

TEST CONDITIONS 

on = 5.0 psi - un = 20.0 psi 
CCCCI on = 45.0 psi 

SOAKING: 168 hrs at 3 psi 
CONSOUDATION: 48 hrs at each stress 
SHEAR RAW. 0.004 ln./min. 

- 
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DISPLACEMENT (in.) 
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FLUOR DANIEL FERNALD 

PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FAClLlW 

TEST SERIES NUMBER 311: INTERNAL STRENGTH OF 
BENTOMAT ST GCL GCL-37) UNDER SOAKED AND 
CONSOLIDATED CON 6 ITIONS 

* MEASURED SHEAR STRENGTHS ------------------_---------------- 
u, = 5.0 psi, 7- = 6.8 psi, T~ = 2.7 psi 
0, = 20.0 psi, T+ = 15.6 psi, T~ = 5.4 psi 
a,, = 45.0 psi, rm = 29.7 psi, rD = 9.2 psi 

0 5 10 15 20 25 30 35 40 45 f 
NORMAL STRESS (psi) 

t..!. PEAK : 6, = 30'; ap = 580 sf; f? = 1.000 
e = . !  LD !3RENGM: 6 ~ ,  = 

SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./min. 

9'; cb = &I psf; R2 = 0.998 

. .  
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TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 31G 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-31) with woven geotextile against geomembrane. GCL's initial 
moisture content was 22.9 %. GCL's final moisture content ranged from 67 to 77 % for the 
test series; 

80-mil GSE Hyperfrictionflex geomembrane (GM-20); and e 

e lower shear box: bedding layer of compacted concrete sand. 

Test Interface: GCL against geomembrane 

Test Procedures for Each Normal Stress Condition: 
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A fresh specimen of concrete sand was compacted into the lower shear box by hand 
tamping to a relatively dense state under dry conditions forming a 3 in. thick bedding layer. 

A fresh specimen of geomembrane was trimmed from the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

A fresh specimen of GCL was trimmed from the bulk sample and attached to the upper 
shear box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soaking conditions: The entire test specimen was soaked in tap water for 168 hours under a 
normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was drained, 
and the entire test specimen was consolidated for 48 hours under each test normal stress. 

Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 idmin. 

The direction of shear for each interface direct shear test was in the direction of 
manufacture (machine direction) of the geosynthetic samples. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 
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FLUOR DANIEL FERNALD 

PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTEXTILE AGAINST GEOMEMBRAN 

UNDER SOAKED AND CONSOUDATED CONDITIONS 

8000 I 
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L GEO SYNTEC CONSULTANTS 
SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY 

FIGURE NO. - 
PROJECT NO. - GO0409 04 
DOCUMENT NO. F-7 
FILE NO. 

TEST CONDITIONS - on = 5.0 psi - un = 20.0 psi 
CCI-CI on = 45.0 psi 

-------------- 

SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE. 0.004 in./mfn. 

DISPIACEM ENT (in -) DISPIACEM ENT (in -) 

NOTES: (1) The shear box size was 12 in. by 12 in. (300 mm by 300 mm , 
and the contact area remained constant throughout the entire test. 

(2) For each test, shear failure was observed to occur at the 
interface. 
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DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 
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TEST SERIES NUMBER 31G: BENTOMAT ST GCL 

80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTMTILE AGAINST 

UNDER SOAKED AND CONSOLIDATED CONDITIONS 

MEASURED SHEAR STRENGTHS -------_------__------------------- 
u, = 5.0 psi, T@ = 4.0 psi, T~ = 2.2 psi 
0, = 20.0 psi, T+ = 12.0 psi, T~ = 5.5 psi 
Q,, = 45.0 psi, = 24.6 psi. T~ = 12.3 psi 
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SOAKING: 168 hm a t  3 psi . 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE 0.004 in./min. 

FIGURE NO. - 
PROJECT NO. r w  - nA 
DOCUMENT NO. 

FILE NO. 
F Q W 3  

NOTES: (1) The reported total-stress shear strength parameters of frlction 
an le and adhesion were determined from a best-fit line drawn thmu h the 
t e a  data. 
for applications involving normal stresses outside the range of 

(2) The lor e dis Yocement shear strength 7 ) was calculated. 

?$?or each t e s t  shear failure was observed to occur at the intended 

Caution should be exercised in using the strength paramejlem 

. stresses covered b the test series. 

the slear 8rce at the end of each h- 
interface. 
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TEST PROCEDURES AND CONDITIONS e 
TEST SERIES NUMBER: 321 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

0 Bentomat ST GCL (GCL-32). GCL’s initial moisture content was 22.8%. GCL’s 
final moisture content ranged from 59% to 86% for the test series; and 

lower shear box: rigid substrate with textured steel gripping surface. 

Designated Shear Plane: Within GCL 

Test Procedures for Each Normal Stress Condition: 

A fresh GCL specimen was trimmed from the hulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The 
ends of each geotextile were then sandwiched between a second rigid wooden 
substrate prior to testing. The entire test specimen was then placed in the shear 
box to provide confinement for the exposed bentonite component. The textured 
steel gripping surfaces were employed to minimize slippage between each 
geotextile component of the GCL and rigid wood substrate, therefore providing a 
relatively uniform transfer of shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 168 hours 
under a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was 
drained, and the GCL specimen was consolidated for 48 hours under each test 
normal stress. 

. 0 Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 inlmin. 

The direction of shear for each internal direct shear test was in the direction of 
nianufacture (machine direction) of the Bentomat ST GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was 
achieved. 

GQ0409-04/F9850003 .TCP ‘ 1  98.08.12 
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TEST PROCEDURES A N D  CONDITIONS 
TEST SERIES NUMBER: 32G 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-32) with woven geotextile against geomembrane. GCL's initial 
moisture content was 22.7%. GCL's final moisture content ranged from 53 to 86% for the 
test series; 

80-mil GSE Hyperfrictionflex geomembrane (GM-23); and 

lower shear box: bedding layer of compacted concrete sand. 

Test Interface: GCL against geomembrane 

Test Procedures for Each Normal Stress Condition: 
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A fresh specimen of concrete sand was compacted into the lower shear box by hand 
tamping to a relatively dense state under dry conditions forming a 3 in. thick bedding layer. 

A fresh specimen of geomembrane was trimmed from the bulk sample ind attached to the 
lower shear box with mechanical compression clamps. 

A fresh specimen of GCL was trimmed from the bulk sample and attached to the upper 
shear box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soakmg conditions: The entire test specimen was soaked in tap water for IGS hours under a 
normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was drained, 
and the entire'test specimen was consolidated for 48 hours under each test normal stress. 

Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 idmin. 

The direction of shear for each interface direct shear test was in the direction of 
manufacture (machine direction) of the geosynthetic samples. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

GQ0409-04/F9850003 .TCP 
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FLUOR DANIEL FERNALD 

PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILIW 

TEST SERIES NUMBER 321: INTERNAL STRENGTH OF 
BENTOMAT ST GCL GCL-32) UNDER SOAKED AND 
CONSOLIDATED CON 6 ITIONS 

TEST CONDITIONS - u, = 5.0 psi - cn = 20.0 psi - u, = 45.0 psi 
SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 h n  at each stress 
SHEAR WE: 0.004 in./rnin. ' 

__-__--___-__- 

I 

C 
0.0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 2 

Dl SPlACEM ENT (in.) 

NOTES: (1) A constant area of 1 ft2 was assumed when computing normal 
and shear stresses. 
Internal shear failure within GCL was observed. 
Partial internal shear failure within GCL was observed. 
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TEST SERIES NUMBER 321: INTERNAL STRENGTH OF 
BENTOMAT ST GCL (GCL-32) UNDER SOAKED AND 
CONSOLIDATED CONDITIONS 

MEASURED SHEAR STRENGTHS _---------------------------------- 
u, = 5.0 psi, 7 p k  = 6.4 psi, TU = 3.1 psi 
U n  = 20.0 psi, T,,& = 16.5 psi, TU) = 5.9 psi 

..WPEaK : up = 32; = 

on = 45.0 psi, T~ = 31.4 psi, T~ = 11.0 psi / 

/ 

= = a m  u) STRENGTH: dm = 11 , am 

SOAKING: 168 hrz at 3 psi 
CONSOUDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./min. 

. I  



2 0 6 2  

- 
I- 
I 

c GEO SYNTEC CONSULTANTS 
SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY 

FLUOR DANIEL FERNALD 

PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

FIGURE NO. _- 
cnn4ns - n 4  PROJECT NO. 

DOCUMENT NO. 
FILE NO. 

F-3 

8000 

TEST SERIES NUMBER 32G: BENTOMAT ST GCL 

80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTMTILE AGAINST 

UNDER SOAKED AND CONSOLIDATED CONDITIONS 

TEST CONDITIONS 

Hcc. a, = 5.0 psi 
)-HH un = 20.0 psi 

0, = 45.0 psi 

----------__-_ 

lrccu 

SOAKING; 168 h r s  at 3 psi 
CONSOLIDATION: 48 hra at each stress 
SHEAR RATE: 0.004 in./rnin. 

. -  

I l I l l l l l l l l l l l l  
0.0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3 

DISPLACEMENT (in.) 

NOTES: (1) The shear box size was 12 in. by 12 in. (300 mm by 300 mm), 
and the contact area remained constant throughout the entire test. 

(2) For each test, shear failure was observed to occur at the intended 
interface. 
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DIRECT SHEAR TESTING 
50 

TEST SERIES NUMBER 32G: BENTOMAT ST GCL GCL-32) 
WITH WOVEN GEOTEXTILE AGAINST GEOMEMERAN i / 
80-mil GSE HYPERFRICTIONFLEX GEOMEMBRANE (GM-23) 
UNDER SOAKED AND CONSOLIDATED CONDITIONS 

MEASURED SHEAR STRENGTHS -------__---_----___--------------- 
u,, = 5.0 psi, Tps& = 3.7 psi, T~ = 2.3 psi 
u,, = 20.0 psi. ~ ~ ~ r k  = 1 1.1 psi, TU) = 6.8 psi 
0, = 45.0 psi, Tps& = 21.5 psi, T~ = 13.7 psi 

ID !YRENGTH 6 ~ ,  = 16"; am = 
em-r.PE4K : 6, 24O; a, = 250 sf; f? = 0.998 

1f5 psf; f? = 1.000 

SOAKING: 168 hrs at 3 psi 
CONSOUDATlON: 48 h r s  at  each stress 
SHEAR RATE: 0.004 in./min. 

/ 

DATE TESTED: 29 JULY TO 10 AUGUST 1 - FIGURE NO. - 
1.- 

DOCUMENT NO. 
- GEOSYNTEC CONSULTANTS 
SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY 

PROJECT NO. - 
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TEST SERIES NUMBER: 331 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-33). GCL's initial moisture content was 23. I %. GCL's 
final moisture content ranged from 59% to 89% for the test series; and 

lower shear box: rigid substrate with textured steel gripping surface. 

Designated Shear Plane: Within GCL 

a 

0 

0 

. a  

0 

0 

0 

Test Procedures for Each Normal Stress Condition: 

A fresh GCL specimen was trimmed from the hulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The 
ends of each geotextile were then sandwiched between a second rigid wooden 
substrate prior to testing. The entire test specimen was then placed in the shear 
box to provide confinement for the exposed bentonite component. The textured 
steel gripping surfaces were employed to minimize slippage between each 
geotextile component of the GCL and rigid wood substrate, therefore providing a 
relatively uniform transfer of shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 168 hours 
under a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was 
drained, and the GCL specimen was consolidated for 48 hours .under each test 
normal stress. 

Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the Bentomat ST GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was 
achieved. 

I 98.08. I4 



TEST PROCEDURES AND CONDlTIONS 
TEST SERIES NUMBER: 33G 

Test Specimen Configuration (from, top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-33) with woven geotextile against geomembrane. GCL's initial 
moisture content was 23.2%. GCL's final moisture content ranged from 65 to 822  for the 
test series; 

80-miI GSE Hyperfrictionflex geomembrane (GM-23); and 

lower shear box: bedding layer of compacted concrete sand. 

Test Interface: GCL against geomembrane 

Test Procedures for Each Nornial Stress Condition: 

0 

0 

0 

e 

0 

. -  
e 

e 

e 

e 

e 

A fresh specimen of concrete sand was compacted into the lower shear box by hand 
tamping to a relatively dense state under dry conditions forming a 3 in. thick bedding layer. 

A fresh specimen of geomembrane was trimmed from the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

A fresh specimen of GCL was trimmed from the bulk sample and attached to the upper 
shear box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

u 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soaking conditions: The entire test specimen was soaked in tap water for 168 hours under a 
normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was drained, 
and tlie entire test specimen was consolidated for 48 hours under each test normal stress. 

Test normal stresses: 5 ,  20, and 45 psi. 

Constant shear displacement rate: 0.004 inlmin. 

The direction 'of shear for each interface direct shear test was in the direction of 
manufacture (machine direction) of the geosynthetic samples. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

GQ0409-04/F9SS0004 .TCP 2 9s .OS. I4 
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FIGURE NO. r-i 

DOCUMENT NO. F9850004 
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FILE NO. 

8000 , 
TEST SERIES NUMBER 331: INTERNAL STRENGTH OF 

CONSOLIDATED CONDITIONS 
BENTOMAT ST GCL (GCL-33) UNDER SOAKED AND 

TEST CONDITIONS 

HH. u, = 5.0 psi - un = 20.0 psi - a, = 45.0 psi 

SOAKING: 168 hrs at 3 psi . 
CONSOLIDATION: 48 hm at each stress 
SHEAR RATE: 0.004 in./min. 

DISPLACEMENT (in.) 

NOTES: (1) A constant area of 1 ft2 was assumed when computing normal 
and shear stresses. 
Internal shear failure within GCL was observed. 
Partial internal shear failure within GCL was observed. 
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FLUOR DANIEL FERNALD 

PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILIW 

0 

TEST SERIES NUMBER 331: INTERNAL STRENGTH OF 

CONSOLIDATED CONDITIONS 
BENTOMAT ST GCL (GCL-33) UNDER SOAKED AND 

l ~ l ~ l l l  ~ ~ l ~ l ~ l ~ l ' l ~  

MEASURED SHEAR STRENGTHS ____________________-- -__-__--__-_-  
u, = 5.0 psi, T p a k  = 6.1 psi, T,,, = 2.6 psi 
u, = 20.0 psi, Tpsak = 14.0 psi, -ru) = 4.7 psi 
a, = 45.0 psi, T~~ = 25.8 psi, T~ = 9.5 psi 

I 
- .  - GEO SYNTEC CONSULTANTS 

SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY 
rJ 

e.... PEAK : 6, = 2 6 O ;  ap = 550 sf; = 0.998 
e = = !  ID STRENGTH: tSm = 10"; aLD = 2!0 psf; R' = 0.992 

PROJECT NO. GQ0409-04 
DOCUMENT NO. 

FILE NO. 
F9850004 

SOAKING:' 168 hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./min. 
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FIGURE NO. c-3 
PROJECT NO. GQ0409-04 
DOCUMENT NO. 

FILE NO. 

F9850004 

TEST SERIES NUMBER 33G: BENTOMAT ST GCL 

80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTMTILE AGAINST 

UNDER SOAKED AND 

TEST CONDITIONS - u, = 5.0 psi - un = 20.0 psi - (T, = 45.0 psi 

_------------- 

SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./rnin. 

. -  

I ' I I  ~ l ~ ~ ~ ~ ~ l ~ l ~ l  

0.0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 . 2.4 2.7 
DISPIACEM ENT (in.) 

NOTES: (1) The shear box size was 12 in. by 12 in. (300 mm by 300 mm), 
and the contact area remained constant throughout the entire test. 
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o ~ l l l l l ( l l l l l l l l l l l ~ l  
0 5 10 15 20 25 30 35 40 45 I 

NORMAL STRESS (psi) 

TEST SERIES NUMBER 33G: BENTOMAT ST GCL 

80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTMTILE AGAINST GEOMEMBRAN 

UNDER SOAKED AND 

MEASURED SHEAR STRENGTHS ---__-___---_----___--------------- 
on = 5.0 psi, Tpogk = 4.6 psi, T~ = 2.8 psi 
Qn = 20.0 psi, c r p s ~  = 12.3 psi, TU) = 6.8 psi 
on = 45.0 psi, T p g k  = 21.7 psi, T,,, = 13.3 psi 

._..!.PEAK : 6, = 250; f! = 430 sf; R2 - 0.993 
Em... ID STRENGTH: bm = 15,  am = ,2!0 psf; 2 = 1.000 

I 

SOAKING: 1 6 8  hrs a t  3 psi 
CONSOLIDATION: 48 hrs at  each stress 
SHEAR RATE: 0.004 in./min. 

NOTES: (1) The reported total-stress shear strength parameters of friction 
an le and adhesion were determined from a best-fit line drawn thmu h the 
t e a  data. Caution should be exercised in using the strength paramefen 
for applications involving normal stresses outside t h e  range of 
stresses covered b the test series. 
(2) The lor e dis icement shear strength T ) was calculated 

(3) t o r  each test, shear failure was observed to occur at the intended 
usin the s % P  ear orce at the end of each kz. 

interface. 
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TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 341 2 () 6 2 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

0 Bentomat ST GCL (GCL-34). GCL's initial moisture content was 21.1 %. GCL's 
final moisture content ranged from 56% to 96% for the test series; and 

0 lower shear box: rigid substrate with textured steel gripping surface. 

Designated Shear Plane: Within GCL 

Test Procedures for Each Normal Stress Condition: 

0 A fresh GCL specimen was trimmed from the hulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The 
ends of each geotextile were then sandwiched between a second rigid wooden 
substrate prior to testing. The entire test specimen was then placed in the shear 
box to provide confinement for the exposed bentonite component. The textured 
steel gripping surfaces were employed to minimize slippage between each 
geotextile component of the GCL and rigid wood substrate, therefore providing a 
relatively uniform transfer of shear load onto the GCL specimen. 

0 Soaking conditions: The GCL specimen was soaked in tap water for 168 hours 
under a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water'was 
drained, and the GCL specimen was consolidated for 48 hours under each test 
normal stress. 

a 3 Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the Bentomat ST GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was 
achieved. 

GQ0409-OJ/F9850005 .TCP 
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TEST PROCEDURES AND CONDITIONS 
TEST SERXES NUMBER: 34G 

T a t  Specimen Configuration (from top to bottom) and Placement Conditions: 

0 upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-34) with woven geotextile against geomembrane. GCL’s initial 
moisture content was 21.5%. GCL’s final moisture content ranged from 59 to 83 % for the 
test series; 

80-mil GSE Hyperfrictionflex geomembrane (GM-23); and 

lower shear box: bedding layer of compacted concrete sand. 

0 

0 

0 

Test Interface: GCL against geomembrane 

Test Procedures for Each Normal Stress Condition: 

0 

0 

0 

0 

0 

. -  
0 

0 

0 

0 

0 

A fresh specimen of concrete sand was compacted into the lower shear box by hand 
tamping to a relatively dense state under dry conditions forming a 3 in. thick bedding layer. 

A fresh specimen of geomembrane was trimmed from the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

A fresh specimen of GCL was trimmed from the bulk sample and attached to the upper 
shear box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soalung conditions: The entire test specimen was soaked in tap water for 168 hours under a 
normal stress of 3 psi. 

Consolidation conditions: After the I68 hour soaking period, the tap water was drained, 
and the entire test specimen was consolidated for 48 hours under each test normal stress. 

Test normal stresses: 5,  20, and 45 psi. 

Constant shear displacement rate: 0.004 idmin. 

The direction of shear for each interface direct shear test was in the direction of 
manufacture (machine direction) of the geosynthetic samples. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

2 98.08. I8 
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TEST SERIES NUMBER 341: INTERNAL STRENGTH OF 
BEMOMAT ST GCL (GCL-34) UNDER SOAKED AND 
CON SO LIDATED CON D IT10 NS 

TEST CONDITIONS - u, = 5.0 psi - un = 20.0 psi 
CCCCI (T, = 45.0 psi 

-_------------ 

SOAKING: 168 hrs at 3 psi 
CONSOUDATION: 443 hrs at each stress 
SHEAR RAE 0.004 in./min. 

NOTES: (1) A constant area of 1 ft2 was assumed when computing normal 
and shear stresses. 
Internal shear failure within GCL was observed. 
Partial internal shear failure within GCL was observed. 
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PROJECT NO. 
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TEST SERIES NUMBER 341: INTERNAL STRENGTH OF 
BENTOMAT ST GCL GCL-34) UNDER SOAKED AND 
CONSOUDATED CON 5 ITIONS 

- - - . . . . 

DOCUMENT NO. F-S 

FILE NO. 

MEASURED SHEAR STRENGTHS _____-_-_-------------------------- 
u, = 5.0 psi, T~ = 6.3 psi, -fm = 1.7 psi 
un = 20.0 psi, TW = 16.5 psi, TU = 4.2 psi 
u, = 45.0 psi, = 32.2 psi, T~ = 8.7 psi 

8, = W, 4 = 2 7 0 , ~  $ = 0.999 
pf; FP = 1.000 

o e a s P E A K  : 
m a w  u) mm. a,,, = IO, alp 

SOAKING: 168 hm at 3 psi 
CONSOUDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./min. 

/ 

4 
F 

5 . -  

0 
0 5 10 15 20 25 30 35 40 45 

NORMAL STRESS (psi) 
I 

NOTES: (1) The reported total-stresa shear strength parameters of friction 
an le and adhesion were determined from a best-fit line drown thmu h the 
t e s  data. 
for applications involving normal stresses outside t h e  range of 
stresses cover4 b the test series. 
(2) The lar e dis :cement shear strength ( T ~ )  was calculoted 

Caution should be exercised in using the strength parame&m 

the stear Lrce at a shear displacement of 2 in. for each test. \' 
qnternal shear failure within GCL was observed up 

ur' 9 Partial internal failure within GCL was observed. 
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TEST SERIES NUMBER 34G: BENTOMAT ST GCL 

80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTEXTILE AGAINST GEOMEMBRAN 

UNDER SOAKED AND 

TEST CONDITIONS - 0, = 5.0 psi - an = 45.0 psi 

-------------- - a n  = 20.0 psi 

SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./min. 

7 -  

1 ~ 1 ~ 1 [ 1 ( I  
0.0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3 

D IS P IACEM ENT (in .) 

NOTES; (1) The shear box size was 12 in. by 12 in. (300 mm by 300 mm), 
and the contact area remained constant throughout the entire test. 

(2) For each test, shear failure was .observed to occur at  the intended 

la interface. 
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TEST SERIES NUMBER 34G: BENTOMAT ST GCL 
WITH WOVEN GEOTEXTILE AGAINST GEOMEMBRAN 
80-mil GSE HYPERFRICTIONFLEX GEOMEMBRANE (GM-23) 
UNDER SOAKED AND CONSOUDATED CONDITIONS 

F9850005 DOCUMENT NO. 

I- 

MEASURED SHEAR STRENGTHS ____________________--_-_---_-----_ 
u, = 5.0 psi, Tpsak = 3.1 psi, T~ = 2.0 psi 
cr,, = 20.0 psi, T~~ = 8.4 psi. TU) = 5.0 psi 
u, = 45.0 psi, ipSok = 20.2 psi, 7w = 11.2 psi 

SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./min. 

0 5 1Q 15 20 25 30 35 40 45 

NORMAL STRESS (psi) 
NOTES: ( :1) The reported total-stress shear strength parameters of friction 

an le and adhesion were determined from a best-fit line drawn thmu 
t e a  data. 
for applicatlans involving normal stresses outside the range of 
stresses covered by the test series. 
(2) The lar e dis lacement shear strength T~ was calculated 
usin the slear L r c e  at the end of each lest). 
(3) %or each test, shear failure was observed to occur at the intended 

th the Caution should be exercised in using the strength parame em 

interface. 
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- 2 0 6 2  TEST PROCEDURES A N D  CONDITIONS 
TEST SERIES NUMBER: 351 

Test Specimen Contigurution (from top to bottom) and Placement Conditions: 

upper sliear hox: rigid'substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-35). GCL's initial moisture content was 24.6%. GCL's 
final moisture content ranged from 54% to 91 % for the test series; and 

lower shear box: rigid substrate with textured steel gripping surface. 

Designated Shear Plane: Within GCL 

Test Procedures for Each Normal Stress Condition: 

A fresh GCL specimen was trimmed from the bulk sample of the GCL and placed 
between two rigid wooden suhstrates with textured steel gripping surfaces. The 
ends of each geotextile were then sandwiched between a second rigid wooden 
substrate prior to testing. The entire test specimen was then placed in the shear 
box to provide confinement for the exposed bentonite component. The textured 
steel gripping surfaces were employed to minimize slippage between each 
geotextile component of the GCL and rigid wood substrate, therefore providing a 
relatively uniform transfer of shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 168 hours 
under a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was 
drained, and the GCL specimen was consolidated for 48 hours under each test 
normal stress. 

Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the Bentomat ST GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was 
achieved. 

I GQO409-04/F9850006.TCP I .  
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TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 35G 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

0 Bentomat ST GCL (GCL-35) with woven geotextile against geonienibrane. GCL's initial 
moisture content was 23.7%. GCL's final moisture content ranged from 54 to 81 % for tlie 
test series; 

80-mil GSE Hyperfrictionflex geomembrane (GM-26); and . .  

0 lower shear box: bedding layer of compacted concrete sand. 

Test Interface: GCL against geomembrane 

Test Procedures for Each Nornial Stress Condition: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

A fresh specimen of concrete sand was compacted into the lower shear box by hand 
tamping to a relatively dense state under dry conditions forming a 3 in. thick bedding layer. 

A fresh specimen of geomembrane was trimmed from the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

A fresh specimen of GCL was trimmed from the bulk sample' and attached to the upper 
shear box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soaking conditions: The entire test specimen was soaked in tap water for 168 hours under a 
normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was drained, 
and the entire test specimen was consolidated for 48 hours under each test normal stress. 

Test normal stresses: 5 ,  20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each interface direct shear test was in tlie direction of 
manufacture (machine direction) of the geosynthetic samples. 

GQ0409-04/F9850006 .TC P 2 98.08. I9 
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FLUOR DANIEL FERNALD 

PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

0.N-SITE DISPOSAL FACILITY 

8000 
TEST SERIES NUMBER 351: INTERNAL STRENGTH OF 
BENTOMAT ST GCL GCL-35) UNDER SOAKED AND 
CONSOLIDATED CON 6 ITIONS 

TEST CONDITIONS - u, = 5.0 psi - u, = 45.0 psi 

_------------- - on = 20.0 psi 

SOAKING; 168 hrs at  3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./min. 

-20004 1000 , 

0 1 ~ 1 ~ 1 ~ 1 ~ 1 ( 1 ~ 1 ~ 1 ~ 1 ) 1  
0.0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3 

DISPLACEMENT (in.) 

NOTES: (1) A constant area of 1 ft2 was assumed when computing normal 
and shear stresses. 
Internal shear failure within GCL was observed. 
Partial internal shear failure within GCL was observed. 
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FLUOR DANIEL FERNALD 

PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

TEST SERIES NUMBER 351: INTERNAL STRENGTH OF 
BENTOMAT ST GCL GCL-35) UNDER SOAKED AND 
CONSOLIDATED CON 6 ITIONS 

. MEASURED SHEAR STRENGTHS ----------------------------------- 
On = 5.0 psi, l p s a k  = 6.7 psi, TU = 2.7 psi 
(311 = 20.0 psi, T P d  = 15.9 psi, TU) = 5.5 psi 

35 u, = 45.0 psi, T , , ~  = 29.0 psi, T~ = 9.1 psi 

._..A. PEAK : 6, = 29*; fF = 615 sf: @ = 0.998 / 

// e . . !  ID STRENGTH: blD = 9 ,  am = 280 psf; Rz = 0.995 

SOAKING: 168 hm a t  3 psi 
CONSOUDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./min. 

0 1  1 1  I I I I I I I I I I 1 1 . 1  I I I I 
0 5 i o  15 20 25 30 35 40 45 ! 

NORMAL STRESS (psi) 

an le and adhesion were determined from a best-fit line drawn thmu h the 
tes? data. Caution should be exercised in using the strength paramefern 
for applications involving normal stresses outside the range of 
stresses covered by the test series. 
(2) The tar e dis lacement shear strength (7LD) was calculated 

NOTES: (1) The reparted total-stress sheor strength parameters of friction 

q* 
the slear krce at a shear displacement of 2 in. for each test. 

h e m a l  shear failure within GCL was observed 
Partial internal failure within GCL was observed. \9 ww 

'3eJ\c3' 19- we 
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FLUOR DANIEL FERNALD 

PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

TEST SERIES NUMBER 35G: BENTOMAT ST GCL 

80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTEXTILE AGAINST GEOMEMBRAN 

UNDER SOAKED AND 

TEST CONDITIONS - u,, = 5.0 psi ----. un = 20.0 psi - a,, = 45.0 psi 

-------------- 

SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 In./min. 

I I I I I I I  1 1 1 [ 1 1 1 1 1 1  I 
0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3 

DISPIACEM ENT (in.) 

NOTES: (1) The shear box size was 12 in. by 12 in. (300 mm by 300 mm), 
and the contact area remained constant throughout the entire test. 

(2) For each test, shear failure was observed to occur at the intended 

&. \otWq6 
bd 

interface. 
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FILE NO. 
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TEST SERIES NUMBER 35G: BENTOMAT ST GCL 
WITH WOVEN GEOTEXTILE AGAINST GEOMEMBRAN 
80-mil GSE HYPERFRICTIONFLEX GEOMEMBRANE (GM-26) 
UNDER SOAKED AND CONSOUDATED CONDITIONS 

MEASURED SHEAR STRENGTHS -----__---_------------------------ 
u, = 5.0 psi, T~~ = 2.5 psi, T,,, = 2.1 psi 

u, = 45.0 psi, Tpeak = 19.7 psi, T~ = 11.8 psi 

14'; am = 

on .= 20.0 psi. Tpeak = 10.1 psi, TLD = 5.5 psi 

*..A. PEAK : 6, - 23'; ap - 120 sf; 0 0.995 
a=- LD STRENGTH: bm I &  psf; f? P 0.999 

SOAKING: 168 hrs a t  3 psi 
CONSOLIDATION: 48 hrs at each stress 0 
SHEAR RATE 0.004 in./min. 

0 5 10 15 20 25 30 35 40 45 ! 

NORMAL STRESS (psi) 
NOTES: (1) The reported total-stress shear strength parameters of friction 

an le and adhesion were determined from a best-fit line drawn thmu h the 
tes? data. 
for applications involving normal stresaes outside the range o f  
stresses covered b the test series. 
(2) The lar e dis Yocement shear strength T ) was calculated 
usin the &ear k r c e  at  the end of each k! 
(3) $0, each test, shear failure was observed io occur at the intended&"qd 

Caution should be exercised in using the strength pararne8m 

interface. 
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TEST PROCEDURES AND COMDITIONS 
TEST SERIES NUMBER: 361 2 0 6 2  

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-36). GCL's initial moisture content was 22.8%. GCL'S 
final moisture content ranged from 58% to 86% for the test series; and 

lower shear box: rigid substrate with textured steel gripping surface. 

Designated Shear Plane: Within GCL 

Test Procedures for Each Normal Stress Condition: 

A fresh GCL specimen was trimmed from the hulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The 
ends of each geotextile were then sandwiched between a second rigid wooden 
substrate prior to testing. The entire test specimen was then placed in the shear 
box to provide confinement for the exposed bentonite component. The textured 
steel gripping surfaces were employed to minimize slippage between each 
geotextile component of the GCL and rigid wood substrate, therefore providing a 
relatively uniform transfer of shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 168 hours 
under a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was 
drained, and the GCL specimen was consolidated for 48 hours under each test 
normal stress. 

- -  . .  
' 0  Test normal stresses: 5, 20, and 45 psi. 

0 Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the Bentomat ST GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was 
achieved. 

CQ0409-04 I F9850007. TC P I 98.08.24 
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TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 36G 

Test . .  Specimen Contiguntion (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-36) with woven geotextile against geomembrane. GCL's initial 
moisture content was 23.0%. GCL's final moisture content ranged from 55 to 97% for the 
test series; 

80-mil GSE Hyperfrictionflex geomembrane (GM-26); and 

lower shear box: bedding layer of compacted concrete sand. 

Test Interface: GCL against geomembrane 

Test Procedures for Each Normal Stress Condition: 

A fresh specimen of concrete sand was compacted into the lower shear box by hand 
tamping to a relatively dense state under dry conditions forming a 3 in. thick bedding layer. 

A fresh specimen of geomembrane was trimmed from the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

A fresh specimen of GCL was trimmed from the bulk sample and attached to the upper 
shear box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

A r igd substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate. therefore providing a relatively uniform 
transfer of shear load onto the test interface. . 

0 Soaking conditions: The entire test specimen was soaked in tap water for 168 hours under a 
normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was drained, 
and the entire test specimen was consolidated for 48 hours under each test normal stress. 

-~ . .  

Test normal stresses: 5, 20; and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each interface direct shear test was in the direction of 
manufacture (machine direction) of the geosynthetic samples. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

GQ0409-04IF9850007 .TC P 2 
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TEST SERIES NUMBER 361: INTERNAL STRENGTH OF 
BENTOMAT ST GCL GCL-36) UNDER SOAKED AND 
CONSOLIDATED CON 6 ITIONS 

TEST CONDITIONS -------------- - on = 5.0 psi - u, = 20.0 psi 
___._ on = 45.0 psi 

SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./rnin. 

- -  . .  

0.0 0.3 0.6 0.9 1.2 1.5 1.E 2.1 2.4 2.7 3 
DISPLACEMENT (in.) 

NOTES: (1) A constant area of 1 ft2 was assumed when computing normal 
and shear stresses. 
Internal shear failure within GCL was observed. 
Partial internal shear failure within GCL was observed. 
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NOTES: (1) The reparted total-stres shear strength parameters of friction 
an le and adhesion were determined from a best-fit line drawn thmu h the 
te9  data. 
for applications involving normal stresses outside the  range of 
stresses covered b the test series. 
(2) The lor e dis :cement shear strength ( T ~ )  was calculated 

3 hemal  shear failure wifhi? GCL was observed [Ir Partial internal failure wnhin GCL was observed. 

Caution should be exercised in using the strength paramefers 

the &or krce at a shear displacement of 2 in. for each test. 

6f3 
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TEST SERIES NUMBER 361: INTERNAL STRENGTH OF 
BENTOMAT ST GCL GCL-36) UNDER SOAKED AND 
CONSOUDATED CON 6 ITIONS 

* MEASURED SHEAR STRENGTHS 

Un = 5.0 psi, Tpmk = 7.2 psj, TU) = 2.1 psi 
un = 20.0 psi, 7psak = 18.3 psi, T~ = 6.3 psi 
un = 45.0 psi, 7,,,,ak = 33.5 psi, T~ = 10.9 psi 

_-------_-----------_________L_____ 
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TEST SERIES NUMBER 36G: BENTOMAT ST GCL 

80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTEXTILE AGAINST 

UNDER SOAKED AND CONSOLIDATED CONDITIONS 

TEST CONDITIONS - on = 5.0 psi 

ycu Q, = 45.0 psi 

-------------- - o n  = 20.0 psi 

SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 In./min. 

- -  . .  

DISPIACEM ENT (in.) 

NOTES: (1) The shear box size was 12 in. by 12 in. (300 mm by 300 mm), 
and the contact area remained constant throughout the entire test. 

(2) For each test, shear failure was observed to occur at the intended 
interface. 
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TEST SERIES NUMBER 36G: BENTOMAT ST GCL 

80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTEXTILE AGAINST GEOMEMBRAN 

UNDER SOAKED AND CONSOUDATED CONDITIONS 

MEASURED SHEAR STRENGTHS --_-___-___-_______________________ 
O n  = 5.0 psi, ~~~d = 2.7 psi, r m  = 1.7 psi 
Un = 20.0 psi, ~ p e o k  = 8.6 psi, TU) = 4.5 psi 
U n  = 45.0 psi, T W o k  = 17.5 psi, TU) = 10.9 psi 

SOAKING: 168 hrs a t  3 psi 
CONSOUDMION: 48 hrs at each stress 
SHEAR RATE 0.004 in./rnin. 

I I I I 1 1 ' '  I I 1 1  I I I I I I I I 
0 5 10 * 15 20 25 30 35 40 45 

NORMAL STRESS (psi) 
NOTES: (1) The reported .total-stresS shear strength paramaerg of friction 

an le and adhesion were determined from a best-fit line drawn thmu h the 

for applications involving normal stresses outside t h e  range of 
stresses covered b the test series. 
(2) The lar e dis gcernent shear strength T ~ )  was calculated 

y:rtor each test, shear failure was observed to occur at the intended 

t e a  data. Caution should be exercised in using the strength porame P erg 

the siear L r c e  at the end of each dst .  

interface. 
GRS 
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"1999 Gcosylllcc Collsullullts 

TJBT PROCEDURES AND CONDITIONS 
TEST SERIJS NUMBER: 371 - - -  

.I 2 0 6 2  
Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-37). GCL's initial moisture content was 21.3 %. GCL's 
final moisture content ranged from 55% to 87% for the test series; and 

lower shear box: rigid substrate with textured steel gripping surface. 

Designated Shear Plane: Within GCL 

Test Procedures for Each Normal Stress Condition: 

A fresh GCL specimen was trimmed from the bulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The 
ends of each geotextile were then sandwiched between a second rigid wooden 
substrate prior to testing. The entire test specimen was then placed in the shear 
box to provide confinement for the exposed bentonite component. The textured 
steel gripping surfaces were employed to minimize slippage between each 
geotextile component of the GCL and rigid wood substrate, therefore providing a 
relatively uniform transfer of shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 168 hours 
under a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was 
drained, and the GCL specimen was consolidated for 48 hours under each test 
normal stress. 

\ 

Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 idmin. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the Bentomat ST GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was 
achieved. 

GQO409-04/FFJS5OOOS.TCP I 
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TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 37G 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (GCL-37) with woven geotextile against geomembrane: GCL's initial 
moisture content was 21.6%. GCL's final moisture content ranged from 56 to 93 % for the 
test series; 

80-mil GSE Hyperfrictionflex geomembrane (GM-26); and 

lower shear box: bedding layer of compacted concrete sand. 

Test Interface: GCL asainst geomembrane 

Tat  Procedures for Each Normal Stress Condition: 

A fresh specimen of concrete sand was compacted into the lower shear box by hand 
tamping to a relatively dense state under dry conditions forming a 3 in. thick bedding layer. 

A fresh specimen of geomembrane was trimmed from the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

0 A fresh specimen of GCL was trimmed from the bulk sample and attached to the upper 
shear box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel grippins surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soaking conditions: The entire test specimen was soaked in tap water for 16s hours under a 
normal stress of 3 psi. ' 

0 Consolidation conditions: After the 168 hour soaking period, the tap water was drained, 
and the entire test specimen was consolidated for 48 hours under each test normal stress. 

Test normal stresses: 5,20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

0 The direction of shear for each interface' direct shear test was in the direction of 
manufacture (macliine direction) 'of the geosynthetic samples. 

Each test was sheared until a nunimuni total shear displacement of 2 in. was achieved. 

GQ0409-O4/F9S5000S .TCP 
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FL JOR DANIEL FERNALD 

PHASE 2 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

TEST SERIES NUMBER 371: INTERNAL STRENGTH OF 
BENTOMAT ST GCL 
CONSOLIDATED CON 6 ITIONS 

GCL-37) UNDER SOAKED AND 

SOAKING: 1 6 8  hrs at 3 psi 
CONSOUDATION: 48 hrs at each 
SHEAR R A E  0.004 in./rnin. 

SOAKING: 1 6 8  hrs at 3 psi 
CONSOUDATION: 48 hrs at each stress 
SHEAR R A E  0.004 in./rnin. 

l ~ l l l ~  I I I 1 1 1  I I ' I [ I  1 1  
0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3. 

DISPIACEM ENT (i n-) 

NOTES: (1) A constant area of 1 ft' was assumed when computing normal 
and shear stresses. 
Internal shear failure within GCL was observed. 
Partial internal shear failure within GCL was observed. 
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PHASE 2 CONSTRUCTION 
'DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

- 
45 - 

TEST SERIES NUMBER 371: INTERNAL STRENGTH OF 
BENTOMAT ST GCL 6 GCL-37) UNDER SOAKED AND 
CONSOLIDATED CON ITIONS 

-1 MEASURED SHEAR STRENGTHS - ____________________-_------_-_--_- 
u, = 5.0 psi, Tpsok = 6.7 psi, T~ = 2.3 psi 
u,, = 20.0 psi, Tpmk = 16.1 psi, T~ = 4.3 psi 

35 u,, = 45.0 psi, Tpmk = 29.3 psi, T~ = 9.4 psi 

SOAKING: 168 h r s  at 3 psi 
CONSOUDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./min. 

0 5 10 15 20 25 30 35 40 45 

NORMAL STRESS (psi) 
3 

NOTES: (1) The reparted tatal-stress shear strength parameters of friction 
an le and adhesion were determined from a --fit line drawn thmu h the 
tea data. Caution should be exercised in using t h e  strength pararnefers 
for applications involving normal stresses outside the range of 
stresses covered by the test series. 
(2) The lar e dis lacernent shear strength ( T ~ )  was calculated 
usin 
3 %ternal shear failure within GCL was observed 

14) Partiat internal failure within GCL was observed. 

the  s tear  krce at a shear displacement of 2 in. for each test. 

GQs 220c+qg 
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TEST SERIES NUMBER 

80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTMTILE AGAINST 

UNDER SOAKED AND 

TEST CONDITIONS - cr,, = 5.0 psi - a,, = 20.0 psi - a,, = 45.0 psi 

------------__ 

SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 hm at each stress 
SHEAR RATE: 0.004 in./rnin. 

l J l ~ ~ ~ ~ l ,  I l l l l (  
0.0 0.3 0.6 1.0 1.3 1.6 1.9 2.2 2.6 2.9 

DISPLACEMENT (in .) 

NOTES: (1) The shear box size was 12 in. by 12 in. (300 mm by 300 mm), 
and the contact area remained constant throughout the entire test. 

(2) For each test, shear failure was observed to occur at the intended 
interface. 
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TEST SERIES NUMBER 37G: BENTOMAT ST GCL 

80-mil GSE HYPERFRICTIONFLEX 
WITH WOVEN GEOTMTILE AGAINST 

UNDER SOAKED AND CONSOLIDATED CONDITIONS 

*or.+ PEAK : = 2 1 O ;  yp = 35 d = 0.986 
4 . w  u) m E N G m :  6u1 = i o ;  am = i g p s f :  P = 0.990 

SOAKING: 168 hm a t  3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./min. 

0 

/= orl I I , 1  I I , ,  1 1 1 1 l I I I I  

0 5 10 15 20 25 30 35 40 45 f 
NORMAL STRESS (psi) 

0 

(I 

NOTES: (1) The reported total-stress shear strength parameters of friction 
an le and adhesion were determined from a best-fit line drawn thmu h the 
tes? data. Caution should be exercised in using the strength paramefern 
for applications involving normal stresses outside the range of 
stresses covered by the test series. 
(2) The lar e dis lacernent shear strength 7 ) was calculated 

the ,'Xear g rce  at the end of each !e% 
:$?or each test, shear failure was observed to  occur a t  the intended 

interface. 
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PmjeCt/Roposal NO.: a 0 I (PG Project: OSDF 

Calculation of Baseline Factors of Safety for RCI on GCL Shear Strength 
(RCI no. 1702-006R dated 7 October 1997) 

Introduction 

A request for clarification of information (RCI) regarding the shear strength requirements in the GCL 
specification was issued on 7 October 1997 (RCI no. 1702-006R). The RCI presents two baseline slope 
stability factors of safety (FS), one for peak GCL shear strength and the other for large-displacement 
GCL shear strength. The RCI indicates that the baseline FS values were obtained by reanalyzing two 
slope stability analysis cases from the OSDF design and changing the GCL shear strength envelopes to 
those defined in the GCL specification. 

Puruose 

The purpose of this calculation is to present the slope stability analyses performed to obtain the baseline 
FS values. J‘ 

Sloue Stabilitv Analvsis Cases 

The two slope stability analysis cases to be reanalyzed were identified in the RCI as indicated below. 

The first case, referred to as the interim case, consists of the most critical interim slope (3H:lV) of 
impacted material that can potentially exist in the OSDF. The detailed analysis for this case is 
presented on pages 23 to 26 of section 3.3 of the design calculations, and is there identified by the 
title “OSDF Interim Conditions - Peak Short Term” and the fde name “CASESB”. This case is 
relevant to the peak GCL shear strength envelope. / 

The second case, referred to as thefinal case, consists of the most critical final slope of impacted 
material that will exist in the OSDF. The detailed analysis for this case is presented on pages 31 to 
34 of section 3.3 of the design calculations, and is there identified by the title “OSDF Final Long 
Term - Large Disp.” and the fde name “CASE7B”. This case is relevant to the large-displacement 
GCL shear strength envelope. 1 

Method 

The baseline FS values were calculated using the steps ‘described below. 

1. Obtain the computer analysis program (XSTABL) and input files used to perform the two analyses 
identified above for the OSDF design calculations. Confirm that the correct analysis program 
input files have been obtained by repeating the two analyses and checking that the calculated F 
values match those presented in the design calcula @bQILB~/ * 

9 
--- rn 
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2. Modify the input files for the two analysis cases as follows: 

Define the GCL as one material with a single non-linear shear strength envelope. Use the peak 
shear strength envelope defined in the GCL specification for the interim case (Figure 1) and the 
large-displacement shear strength envelope defined in the GCL spec. for the final case (Figure 
2). This modification will allow shear strengths used in the analysis to represent the shear 
strength envelopes defined in the GCL specification. J 

0 Subdivide the geometry line defining the impacted material slope face into several segments, 
without changing the slope inclination or height. 'Rus modification will cause the analysis 
solution to use more columns in the area where the potential slip surface passes along the GCL. 
As each analysis column will have a different level of normal stress on the GCL, this 
modification will allow the shear strengths used in the analysis to more closely simulate the 
intended shear strength envelope. / 

0 For the interim case, truncate the input geometry at a point approximately 50 ft outside the toe of 
the impacted material slope. The geometry outside this point has no influence on the analysis 
results and is truncated to simplify the search process for locating the critical potential slip 
surface. J 

3. Analyze the interim and final slope stability cases using the XSTABL computer program and the 
input files created in Step 2 that include the shear strength envelopes defined in the GCL 
specification. For each case, locate the critical potential slip surface that passes along the GCL and 
calculate the corresponding slope stability factor of safety (FS) using Spencer's analysis method. The 
calculated FS values are the baseline values. 

/ 
Results 

The repeat analyses from the OSDF design calculations produced the following FS values: FS=1.919?or 
the interim case and FS=1.543 /for the final case. These are the same FS values presented in the design 
calculations, indicating that the correct computer analysis program (XSTABL) and input files were 
obtained. The computer output files for the repeat analyses are attached as Appendix A. 

/ 

The reanalyses using the shear spngth envelopes given in the GCLJspecification resulted in the 
following FS values: FS=1.944 for the interim case and FS=1.574 for the final case . Therefore, after 
rounding to the nearest 0.1 value, the baseline FS values are as follows: 

1 

Interim Case: baseline FS= 1.9 for peak GCL strength. J 

Final Case: baseline FS= 1.6 for large-displacement GCL strength. J 

The computer output files for the baseline analyses are attached as Appendix B. 
. .. 
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Figure 1 - Peak Shear Strength Envelope 
Defined in Specification 
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Figure 2- Large-Displacement Shear Strength Envelope 
Defined in Specification 
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XSTABL File: CASESB 10-13.-97 1 4  : 5 9  

! 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* X S T A B L  ' *  
* Slope Stability Analysis 
* using the 
* Method of Slices 

Copyright (C) 1 9 9 2  6 9 6  
* Interactive Software Designs, Inc. 

Moscow, ID 8 3 8 4 3 ,  U.S.A. 

* 

* 
* 
'* 
* 
* 
* 
* 
* 

* 

* 
* 
* All Rights Reserved 

*. Ver. 5 . 2 0 1  96 6 1 2 0 2  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

Problem Description : OSDF Interim Conditions-Peak Short T 

10 SURFACE boundary segments 

No. (ft) (ft) (ft) (ft) Below Segment 
Segment x-left y-left x-right y-right Soil Unit 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

. o  
9 2 . 0  

1 2 9 . 0  
1 5 0 . 0  
2 8 5 . 0  
2 9 4 . 0  
3 0 7 . 0  
3 3 0 . 0  
3 4 2 . 0  
3 8 3 . 0  

1 6 0 . 0  
1 6 0 . 0  
1 5 3 . 0  
1 4 7 . 0  
1 0 0 . 0  

9 9 . 0  
9 9 . 0  

1 0 5 . 0  
1 0 5 . 0  

9 5 . 0  

9 2 . 0  
1 2 9 . 0  
1 5 0 . 0  
2 8 5 . 0  
2 9 4 . 0  
3 0 7 . 0  
3 3 0 . 0  
3 4 2 . 0  
3 8 3 . 0  
4 1 4 . 0  

1 6 0 . 0  
1 5 3 . 0  
1 4 7 . 0  
1 0 0 . 0  

9 9 . 0  
9 9 . 0  

1 0 5 . 0  
1 0 5 . 0  

9 5 . 0  
9 4 . 0  

2 
2 
1 
1 
1 
2 .  
2 
2 
2 
2 

J' 

9 SUBSURFACE boundary segments 

Segment x-left y-left x-right y- right Soil Unit 
No. (ft) (ft) (ft) (ft) Below Segment 

. o  

.o  
1 3 6 . 5  
2 2 4 . 8  
2 8 5 . 0  
3 1 3 . 0  
3 3 0 . 0  
3 4 0 . 0  
3 7 0 . 0  

1 5 3 . 0  1 2 9 . 0  
9 4 . 1  1 3 6 . 5  
9 1 . 4  2 2 4 . 8  
9 3 . 2  2 8 5 . 0  
9 4 . 4  3 1 3  .O 
9 5 . 0  3 3 0 . 0  

1 0 0 . 0  3 4 0 . 0  
1 0 0 . 0  3 7 0 . 0  

1 5 3 . 0  
9 1 . 4  
9 3 . 2  
9 4 . 4  
9 5 . 0  

1 0 0 . 0  
1 0 0 . 0  

9 2 . 0  
9 1 . 0  

1 

3 4 J 



6 Soil unit(s) specified 

Soil Unit Weight Cohesion 
Unit Moist Sat. Intercept 
No. (pcf) (pcf) (psf) 

1 125.0 125.0 
2 125.0 125.0 
3 125.0 125.0 
4 125.0 125.0 
5 125.0 125.0 
6 125.0 125.0 

200.0 
. o  
. o  
. o  
. o  
. o  

Friction 
Angle 
(deg) 

25.00 
30.00 
15.00 
17.00 
23.00 
30.00 

. -  

Pore Pressure 
Parameter Constant 

Ru ' (psf) 

. ooo  

.ooo  

.ooo  
- 0 0 0  
. o o o  
- 0 0 0  ' 

Trial failure surface specified by 
the following 7 coordinate points : 

Point 
No. 

x-surf 
(ft) 

290.52 
273.30 
135.57 
116.06 
95.26 
74.61 
70.89 

y-surf 
(ft) 

99.39 
93.21 
90.01 

112.79 
134.42 
156.18 
160.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SELECTED METHOD OF ANALYSIS: Spencer (1973) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF INDIVIDUAL SLICE INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Slice x-base y-base height width 
(ft) (ft) (ft) (ft) 

1 287.76 98.40 1.30 5.52 
2 280.56 95.81 5.73 8.88 
3 274.71 93.72 9.87 2.82 
4 249.05 92.65 19.87 48.50 
5 187.40 91.21 42.77 74.80 
6 143.25 90.19 . 58.74 13.50 

/' 

alpha beta 

-19.73 6.34 
-19.73 19.20 
-19.73 19.20 
-1.33 19.20 
-1.33 19.20 
-1.33 15.95 
O G O 1 4 8  

. o  

. o  

. o  

. o  

. o  
- 0  

Water 
Surf ace 
No. 

0 
0 
0 
0 
0 
0 

weight 
(lb) 

895. 
6357. 
3483. 

120458. 
399853. 
99124. 



7 
8 
9 

10 
11 
12 
13 
14 
15 

136.04 90.02 60.97 .93 -1.33 15.95 7088. 
134.96 90.73 60.57 1.23 49.42 15.95 9290. 
131.67 94.56 57.67 5.34 49.42 15.95 38519. 
122.53 105.24 48.99 12.94 49.42 10.71 E;:: 105.66 . 123.60 33.81 20.80 46.12 10.71 
93.63 136.14 23.55 3.26 46.50 10:71 9598. 

-00 26180. 84.81 145.43 14.57 14.37 46.50 
.oo 2041. 76.12 154.59 5.41 3.02 46.50 

72.75 158.09 1.91 3.72 45.76 - 0 0  888. 

Iter # Theta 
2 14 -2040 
3 14.2106 

FOS-f orce 
1.9192 

FOS moment 
1-9455 

1.9193 1.9192 

SLICE INFORMATION ... continued : 

Slice Sigma c-value phi U-base u- top P-top Delta 
(psf) (psf 1 (lb) (lb) (lb) 

1 
2 
3 
4 
5 
6 
7 
0 
9 

10 
11 
12 
13 
14 
15 

297.0 
1025.7 
1593.5 
2662.1 
5626.5 
7728.3 
7975.9 
5319.5 
4687.0 
3971.6 
2849.4 
1957.7 
1189.4 
448.5 
160.0 

200.0 25.00 
200.0 25.00 

.O 23.00 

. o  23.00 

. o  17.00 

. o  17.00 

.O 15.00 

. o  15.00 
200.0 25.00 
200.0 25-00 
200.0 25.00 
200.0 25.00 
200.0 25.00 

. o  30.00 

. o  30.00 

0 .  
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0 .  
0. 
0. 
0. 
0 .  
0 .  

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0.  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
0.  
0 .  
0. 
0. 
0 .  

Slice Base Normal Vertical Pore Water Shear 
# x-coord Stress Stress Pressure Stress 

(ft) (psf 1 (psf 1 (psf 1 (psf) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

287.76 
280.56 
274.71 
249.05 
187.40 
143.25 
136.04 
134.96 
131.67 
122.53 
105.66 

297.0 
1025.7 
1593.5 
2662 1 
5626. S 
7728.3 
7975.9 
5319.5 
4687.0 
3971.6 
2849.4 

162.1 
716.3 

1233.1 
2483.7 
5345.6 
7342.5 
7621.1 
7571. S 
7209.3 
6123.6 
4226.3 

‘0 . 
. o  
. o  
. o  
. o  
. o  
. o  
. o  
. o  
. o  
. o  

176.4 
353.4 
352 :4 
588.7 
896.2 

1231.0 
1113.5 
742.6 

1242.9 
1069.1 
796.5 

. o o  

. o o  

. o o  

. o o  

. o o  

.oo  

.oo  

. o o  

. o o  

.oo  

. o o  

. o o  



1957.7 2944.3 .o  579 * 8 12 93.63 
13 84.81 1189.4 1821.6 . o  393.2 
14 76.12 448.5 676.3 . o  134.9 
15 72.75 160.0 238.8 . o  48.1 

Slice 
# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Right 
x-coord 

(ft) 

285.00 
276.12 
273.30 
224.80 
150.00 
136.50 

. 135.57 
134.34 
129.00 
116.06 
95.26 
92.00 
77.63 
74.61 
70.89 

Force 
Angle 

(degrees) 

14.21 
14.21 
14.21 
14.21 
14.21 
14.21 
14.21 
14.21 
14.21 
14.21 
14.21 
14.21 
14.21 
14.21 

. o o  

Interslice 
Force 
(lb) 

1611. 
8215. 

10907. 
43457. 
122699. 
142343. 
143589. 
136668. 
113355. 
65725. 
19237. 
14249. 
1496. 
445. 
-1. 

Force 
Height 
(ft) 

1.69 
3.58 
4.21 
9.44 

17.35 
18.43 
18.52 
18.31 
16.69 
12.66 
7.14 
6.57 
2.00 
1.45 
.14 

Boundary 
Height 
(ft) 

.2.59 
, 8.87 
10.86 
28.88 
56.65 
60.83 
61.11 
60.03 
55.32 
42.66 
24.96 
22.14 
7.00 
3.82 
.oo 

Height 
Ratio 

Total Normal Stress = 3691.70 (psf) 
Pore Water Pressure = . o o  (psf) 
Shear Stress - - 744.98 (psf) 

Total Length of failure surface = 251.39 feet / 

For the single specified surface and the assumed angle 
of the interslice forces, the SPENCER'S (1973) 
procedure gives a 

FACTOR OF SAFETY = 1.919 

Total shear strength available 
along specified failure surface = 359.463+03 lb 

' . . ' C  

.651 

.404 
-388 
.327 
-306 
.303 
.303 
.305 
-302 
-297 
-286 
.297 
-286 
-378 
. o o o  

/ 
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OSDF Final Long T e r m  - Large Disp. 
SPENCER'S METHOD, FOS fo r  Spec i f ied  S u r f a c e  = 1.543 1 500 
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XSTABL File: CASE7B 10-13-97 1 5 ~ 0 0  

x . _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
* 
* 

* X S T A B L  

* Slope stability Analysis * 
using the 

Method of Slices 

Copyright (C) 1992 6 96 

MOSCOW, ID 83843, U.S.A. 

* 

* * 
* 

& 

* 
* 
* 
* 
* 

* 
* Interactive Software Designs, Inc. 

* All Rights Reserved 

* Ver. 5.201 96 6 1202 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

Problem Description : OSDF Final Long Term - Large Disp. 

6 SURFACE boundary segments 

Segment x-left y-left x-right y-right Soil Unit 
No. (ft) (ft) (ft) (ft) Below Segment 

1 5.5 95.6 35.5 100.6 2 
2 35.5 100.6 62.5 99.3 2 

62.5 99.3 . 67.0 97.5 2 

410.0 154.7 465.0 160.2 2 
6 465.0 160.2 555.0 164.7 2 

2 
.3 
4 67.0 97.5 410.0 , 154.7 
5 / 

11 SUBSURFACE boundary segments 
Segment x-left y-left x- right y- right Soil Unit 

No. (ft) (ft) (ft) (ft) Below Segment 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

60.0 
120.0 
150.0 
183.0 
189.0 
410.0 
467.0 
183.0 
220.0 
300.0 
410.0 

90.0 
100.0 
105.0 
105.0 
106.0 
142.8 
148.5 
105.0 
100.0 
100.8 
102.0 

. .  

120.0 
150.0 
183.0 
189.0 
410.0 
467.0 
555.0 
220.0 
300.0 
410.0 
555.0 

000153 

100.0 
105.0 
105.0 
106.0 
142.8 
148.5 
152.9 
100.0 
100.8 
102.0 
103.5 

2 
2 
2 
1 
1 
1 
1 
6 
5 
4 
3 



6 Soil unit(s) specified 

Soil 
Unit 
No. 

Unit weight 
Moist Sat. 
(pcf) (pcf) 

Cohesion 
Intercept 

(psf 1 

Friction 
Angle 
(deg) 

Pore Pressure 
Parameter Constant 

Ru (psf 1 

Water 
Surf ace 
No. 

125.0 125.0 
125.0 125.0 
125.0 125.0 
125.0 125.0 
125.0 125.0 
125.0 125.0 

. o  

. o  

. o  

. o  

. o  

. o  

25.00 
30.00 
5.00 
6.00 
8.00 

10.00 

. ooo  * 

. o o o  

. o o o  

.ooo  

. o o o  
- 0 0 0  

. o  

. o  

. o  

. o  
- 0  
- 0  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A SINGLE FAILURE SURFACE HAS BEEN SPECIFIED FOR ANALYSIS 

Trial failure surface specified by 
the following 7 coordinate points : 

Point 
No. 

x-surf 
(ft) 

y-surf 
(ft) 

J 1 
2 
3 
4 
5 
6 

' 7  

157.53 
180.25 
220.00 
428.25 
455.60 
481.96 
482.22 

112.60 
103.47 
99.00 

101.18 
130.37 
160.45 
161.06 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SELECTED METHOD OF ANUYSIS: Spencer (1973) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF INDIVIDUAL SLICE INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Slice x-base y-base 
(ft) (ft) 

height 
(ft) 

width 
(ft) 

18.91 
3.81 
2.75 
6.00 

31.00 
80.00 

110.00 
18.25 

alpha beta weight 
(lb) 

166.99 108.80 
178.35 104.24 
181.63 103.32 
186.00 102.82 
204.50 100.74 
260.00 99.42 
355.00 100.41 
419.13 101.08 

5.38 
11.83 
13.30 
14.52 
19.69 
30.27 
45.11 
54.53 

-21.89 
-21.89 
-6.42 
-6.42 
-6.42 

.60 

.60 

.60 

9:47 12707. 
9.47 5634. 
9.47 4572. 
9.47 10891. 
9.47 76287. 
9.47 302667. 
9.47 620328. 
5.71 124392. 

, .  , 



9 428.73 101.69 54.88 .95 
10 442.40 116.28 41.66 26.40 
11 460.30 135.73 24.00 '9.40 
12 . 466.00 142.24 18.01 2.00 
13- 4'69: 35 146.06 14.36 4.69 
14 476.83 154.59 6.20 10.27 
15 482.09 160.76 .30 .26 

Iter # Theta FOS-f orce 
2 6.5387 1.5423 
3 6.5620 ' 1.5427 

SLICE INFORMATION . . .  continued : 

Slice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Sigma 
(psf 

883.7 
1945.3 
1843.3 
1888.7 
2560.6 
3815.1 
5672.9 
6848.4 
5829.9 
3691.3 
2081.0 
1562.0 
1245.3 
511.4 
18.2 

c-value 
(psf 1 

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

phi U-base 
(lb) 

30.00 
30.00 
30.00 
10.00 
10.00 
8.00 
6.00 
5.00 
5.00 

25.00 
25.00 
25.00 
25.00 
30.00 
30.00 

0 .  
0. 
0. 
0. 
0. 
0.  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

46.86 5.71 
46.86 5.71 
48.77 5.71 

2.86 48.77 
48.77 2.86 

2.86 48.77 
66.95 2.86 

FOS moment 
1-5719 
1.5423 

u- top 
(lb) 

0 .  
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0 .  
0. 
0 .  

[5/31 
6548. 

137441. 

4503. 
8425. 
7955. 

10. 

J 

P-top Delta 
(lb) 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0.  

-00 
. o o  
. o o  
. o o  
. o o  
. o o  

.oo  
- 0 0  
. o o  
. o o  
. o o  
. o o  

Slice 
# 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 

a 

Base 
x-coord 

(ft) 

166.99 
178.35 
181.63 
186.00 
204.50 
260.00 
355.00 
419.13 

442.40 
460.30 
466.00 
469.35 

428.73 

~ _ _  

Normal 
Stress 
(psf 

883.7 
1945.3 
1843.3 
1888.7 
2560.6 
3815.1 
5672.9 
6848.4 
5829.9 
3691.3 
2081.0 
1562.0 
1245.3 

Vert i cal 
Stress 
(psf 

671.9 
1479.2 
1662.5 
1815.2 
2460.9 
3783.3 
5639.3 
6816.0 
6860.4 
5207.0 
2999.6 
2251.5 
1795.1 

000155 

Pore Water 
Pressure 

(psf) 

. o  

. o  

. o  

.o  

.O' 

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

Shear 
Stress 
(psf 

330.7 
728.0 
689.9 
215.9 
292.7 
347.6 
386.5 
388.4 
330.6 

1115.8 
629.0 
472.2 
376.4 



14 476. a3 511.4 774.9 .o 191.4 
15 482.09 18.2 37.4 .o  6.8 

SPENCER'S (1973) - Magnitude & Location of Interslice Forces 

Slice Right Force Interslice Force Boundary Height 
# x-coord Angle Force Height Height Ratio 

(ft) (degrees) (Ib) (ft) I (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

' 14 
15 

176.44 

183.00 

220.00 
300.00 
410.00 
428.25 
429.20 
455.60 
465.00 
467.00 
471.69 
481.96 
482.22 

180.25 

189. o o  

6.56 
6.56 
6.56 
6.56 
6.56 
6.56 
6.56 
6.56 
6.56 
6.56 
6.56 
6.56 
6.56 
6.56 

. o o  

13053. 
18840. 
21324. 
23910. 
42028. 
66801. 

103021. 
108839. 
103179. 
28150. 
11633. 
8995. 
4060. 

7. 
-2. 

4.89 
5.06 
5.06 
5.80 
8.84 

12.40 
17.56 
18.49 
18.57 
9.44 
6.36 
5.88 
5.28 
.29 

2.84 

10.75 
12.92 
13.68 
15.36 
24.01 
36.52 
53.71 
55.35 
54.42 
28.89 
19.10 
16.92 
11.80 

.60 
' .oo 

Total Normal Stress = 3900.75 (psf) 

Shear Stress - - 450.16 (psf) 
Pore Water Pressure = . o o  (psf) / 

Total Length of failure surface = 353.41 feet 

For the single specified surface and the assumed angle 
of the interslice forces, the SPENCER'S (1973) 
procedure gives a 

J FACTOR OF SAFETY = 1.543 

Total shear strength available 
along specified failure surface = 245.423+03 lb 

.455 

.391 

.370 

.378 
-368 
-340 
.327 
.334 
-341 
.327 
.333 
.347 
.447 
-481 
. 0.00 
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- 

OSDF I n t e r i m  Closure Shor t  Term,Peak 
SPENCER'S METHOD, FOS f o r  Spec i f i ed  S u r f a c e  = 1 250 ~ 

200 

h 
' 't 

Q, 150 
- 0  
Lc 
W 

v) 

X 

I > 

- 
Q 100 

0 

944 

X-AXIS ( feet)  4. - 
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n 
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9- 
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$ 25 
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v 

E 20 : 
-1 
0 z 15 1 a 
u 10 
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nf 
0 
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80 
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lo 131 
XSTAEL File: CASESES 1 0 - 1 4 - 9 7  1 7 : 3 9  

e - -  
* * * * * * * ** * * * * * * * * * * * * ** * * * * * * ** * *&* * * g 0 6 2 
* X S T A B L  * 
* * 
* Slope Stability Analysis * 
* using the * 
* Method of Slices * 

* Copyright (C) 1 9 9 2  6 96 '* 
* Interactive Software Designs, Inc. * 
* Moscow, ID 83843 ,  U.S.A. * 
* All Rights Reserved * 

* * 

* * 

* * 
* Ver. 5 . 2 0 1  96  6 1 2 0 2  * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Problem Description : OSDF Interim Closure Short_Term,Peak ~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEGMENT BOUNDARY COORDINATES 

a 1 3  SURFACE boundary segments 

Segment x-left y-left x-right 
No. (ft) (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  

. o  
9 2 . 0  

1 2 9 . 0  
1 5 0 . 0  
1 7 0 . 0  
1 9 0 . 0  
2 1 0 . 0  
2 3 0 . 0  
2 5 0 . 0  
2 7 0 . 0  
2 8 5 . 0  
2 9 4 . 0  
3 0 7 . 0  

1 6 0 . 0  
1 6 0 . 0  
1 5 3 . 0  
1 4 7 . 0  
1 4 0 . 0  
1 3 3 . 1  
1 2 6 . 1  
1 1 9 . 1  
1 1 2 . 2  
1 0 5 . 2  
1 0 0 . 0  

9 9 . 0  
9 9 . 0  

9 2 . 0  
1 2 9 . 0  
1 5 0 . 0  
1 7 0 . 0  
1 9 0 . 0  
2 1 0 . 0  
2 3 0 . 0  
2 5 0 . 0  
2 7 0 . 0  
2 8 5 . 0  
2 9 4 . 0  
3 0 7 . 0  
3 3 0 . 0  

y-right 
(ft) 

1 6 0 . 0  
1 5 3 . 0  
1 4 7 . 0  
1 4 0 . 0  
133 .1  
1 2 6 . 1  
1 1 9 . 1  
1 1 2 . 2  
1 0 5 . 2  
1 0 0 . 0  

9 9 . 0  
9 9 . 0  

1 0 5 . 0  

Soil Unit 
,Below Segment 

2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 

J 

6 SUBSURFACE boundary segments 

Segment x-left y-left x- right y- right Soil Unit 
No. (ft) (ft) (ft) (ft) Below Segment 

. o  

.o  
1 3 6 . 5  
2 2 4 . 8  
2 8 5 . 0  
313  .O 

1 5 3 . 0  
9 4 . 1  
9 1 . 4  
9 3 . 2  
9 4 . 4  
9 5 . 0  

1 2 9 . 0  
1 3 6 . 5  
2 2 4 . 8  
2 8 5 . 0  
3 1 3 . 0  
3 3 0 . 0  

1 5 3 . 0  
9 1 . 4  
9 3 . 2  
9 4 . 4  
9 5 . 0  

1 0 0 . 0  

1 
3 

3 /  3 

3 
3 



3 Soil unit(s) specified 

Soil Unit Weight Cohesion Friction Pore Pressure Water 
Unit Moist Sat. Intercept Angle Parameter, Constant Surface 

No. No. (pcf) (pcf) (psf 1 (deg) Ru (psf) 

200.0 25.00 .ooo  . o  0 
.o  30.00 -000 . o  0 
.o  .oo  -000 . o  O d  

1 125.0 125.0 
2 125.0 125.0 
3 125.0 125.0 

NON-LINEAR MOHR-COULOMB envelope has been specified for 1 soil(s) 

Soil Unit # 3 

Point Normal Stress 
No. (psf 1 

Shear Stress 
(psf) 

1 -1000.0 ’ .o/ 
2 . o  J . O J  

220.1 J 3 720.0’ 
4 2880.0’ . 880.5 J 

6 10080.0 1981.1 J 

5 6480.0) 1981.1 

Trial failure surface specified by 
the following 8 coordinate points : 

Point x-surf y-surf 
No. (ft) (ft) 

292.31 
284.78 
284.58 
224.80 
164.88 
164.69 
125.81 
125.42 

99.19 
94.40 
94.19 
93.00 
91.78 
91.97 

153.00 
153.68 

J 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SELECTED METHOD OF ANALYSIS: Spencer (1973) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



2Lh I 

a 

0 

a 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF INDIVIDUAL SLICE INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Slice x-base y-base height 
(ft) (ft) (ft) 

1 288.65 96.86 2.73 
2 284.89 94.47 5.57 
3 284.68 94.29 5.82 
4 277.29 94.04 8.63 
5 260.00 93.70 15.00 
6 240.00 93.30 22.35 
7 227.40 93.05 26.96 
8 217.40 92.85 30.66 
9 200.00 92.50 37.10 

10 180.00 92.09 44.46 
11 167.44 91.83 49.06 
12 164.78 91.88 49.95 
13 157 .-34 103.50 40.93 
14 139.50 131.51 18.49 
15 127.40 150.50 2.81 
16 125.61 153.34 .30 

Nonlinear M-C Iteration Number - 

width 
(ft) 

7.31 
-22 
.20 

14.58 
20.00 
20.00 
5.20 

14.80 
20.00 
20.00 
5.12 
.19 

14.69 
21.00 
3.19 
.39 

1 

Iter # Theta FOS force 
2 18.2890 1,9450 
3 18.2848 1.9449 

Nonlinear M-C Iteration Number - 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ITERATIONS FOR SPENCER'S METHOD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Iter # Theta FOS force 
1 18.2848 1,9441 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ITERATIONS FOR SPENCER'S METHOD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Iter # Theta FOS force 
1 18.2848 1,9441 

SLICE INFORMATION ... continued : 

rr' -- 
sb 

alpha 

-32 -45 
-32.45 
-46.40 
-1.14 
-1.14 
-1.14 
-1.14 
-1.17 
-1.17 
-1.17 
-1.17 
45.00 
57.50 
57.50 
57.50 
60.07 

beta 

6.34 
19.12 
19.12 
19.12 
19.29 
19.03 
19.29 
19.29 
19.29 
19.03 
19.29 
19.29 
19.29 
15.95 
10.71 
10.71 

2 0 6 2  

FOS moment 
119392 
1.9450 

FOS moment 
1-9450 

FOS moment 
1,9450 

weight 
(lb) 

2495. 
156. 
142. 

15724. 
37498. 
55869. 
17523. 
56722. 
92762. 

111155. 
31401. 
1205. 

75139. 
48534. 
1119. 

15. 

Slice Sigma c-value . phi U-base opbar;k-&T P-top Delta 



(lb) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

(psf 1 (psf) 

678.5 . o  
1425.6 200.0 
1668.2 . o  
1149.4 . o  
1998.1 . o  
2977.0 . o  
3591.2 . o  
4085.4 . o  
4944.1 . o  
5924.4 . o  
6534.4 1981.1 / 
4348.8 . o  
2747.1 200.0 
1202.5 200.0 
122.9 200.0 
20.3 . o  

30.00 
25.00 
17.00 / 
17.00 
17.00 
17. O O J  
17.00 
17.00 
17.00 
17.00 

17.00 
25.00 
25.00 
25.00 
30.00 

. oo  1 

0. 
0. 
0. 
0. . 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0 .. 
0. 
0. 
0. 
0 :- 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Slice Base Normal Vertical Pore Water Shear 
Stress Pressure Stress x-coord Stress 

1' (psf) # 
(ft) (psf 1 (psf 1 (psf 1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

288.65 
284.89 
284.68 
277.29 
260.00 
240.00 
227.40 
217.40 
200.00 
180.00 
167.44 
164.78 
157.34 
139.50 
127.40 
125.61 

678.5 
1425.6 
1668.2 
1149.4 
1998.1 
2977.0 
3591.2 
4085.4 
4944.1 
5924.4 
6534.4 
4348.8 
2747.1 
1202.5 
122.9 
20.3 

341.3 
696.3 
727.4 

1078.5 
1874.9 
2793.4 
3369.8 
3832.6 
4638.1 
5557.8 
6133.0 
6243.7 
5116.0 
2311.2 
350.7 
37.7 

. o  
-0 
. o  
. o  
. o  
.o  
. o  
. o  
.o  
. o  
. o  
. o  
. o  
-0 
. o  
. o  

201.5 
444.8 
262.3 
180.7 
314.2 
468.2 
564.7 
642.5 
777 * 5 
931.6 

1019.0 
683.9 
761.8 
391.3 
132.4 

6.0 

. oo  

. o o  
-00 
. oo  
. o o  
.oo  
. o o  
: 00 
. o o  
.oo  
-00 
. o o  
.oo  

Slice Right Force Interslice Force I Boundary Height 
Height Ratio x-coord Angle Force Height 
(ft) 

# 
(ft) (degrees) (lb) (ft) 

1 285.00 18.28 
2 284.78 18.28 
3 284 -58 18.28 
4 270.00 18.28 
5 250.00 18.20 
6 230.00 18.28' 

: z74 4872. 3.53 5.46 
5192. 3.52 5.68 
5607. 3.52 5.96 -592 
8733. 6.45 11.30 .571 

16190. 8.87 18.70 .475 
27299 10.84 26.00 .417 oa3;das3 



7 
8 
9 

10 
11 a 12 
13 
14 
15 
16 

224.80 
210.00 
190.00 
170.00 
164.88 
164.69 
150.00 
129.00 
125.81 
125.42 

18.28 
18.28 
18.28 
18.28 
18.28 
18.28 
18.28 
18.28 
18.28 

. o o  

30783. 
42094. 

82755. 
88967. 
88223. 
33305. 

212. 
9. 
-3. 

60591 

27.92 11.33 
12.78 33 -40 
14.82 40.81 
16.93 48.12 
17.47 so. 01 
17.49 49.89 
13.11 31.97 
2.09 5.01 
.28 .60 - .  82 . o o  
- -c ' 

0 6 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE VALUES ALONG FAILURE SURFACE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total Normal Stress = 2851.89 (psf) 
Pore Water Pressure = . o o  (psf) 
Shear Stress - - 539.54 (psf) 

~~ Total Length of failure surface = 202.35 feet 

l o  
For the single specified surface and the assumed angle 
of the interslice forces, the SPENCER'S (1973) 
procedure gives a 

FACTOR OF SAFETY = 1.944 / 

Total shear strength available 
along specified failure surface = 212.253+03 lb 

.406 

.383 
-363 
.352 
.349 
-351 
.410 
.418 
.460 
. o o o  

J 

. ,  
.<  . .  ; . .  

0 0 0 3- 64 
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* 
* ' *  Slope Stability Analysis 

* 

Problem Description : OSDF Final Long Term - Large Displ. 

15 SURFACE boundary segments 

Segment 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
1 4  
15 

x-left y-left 
(ft) (ft) 

5 . 5  
35.5 
6 2 . 5  
6 7 . 0  

2 2 0 . 0  
2 4 0 . 0  
2 6 0 . 0  
2 8 0 . 0  
3 0 0 . 0  
3 2 0 . 0  
3 4 0 . 0  
3 6 0 . 0  
3 8 0 . 0  
4 1 0 . 0  
4 6 5 . 0  

9 5 . 6  
1 0 0 . 6  

9 9 . 4  
9 7 . 5  

1 2 3  .O 
1 2 6 . 4  
1 2 9 . 7  
1 3 3 . 0  
1 3 6 . 4  
1 3 9 . 7  
1 4 3 . 0  
1 4 6 . 4  
1 4 9 . 7  
1 5 4 . 7  
1 6 0 . 2  

x-right 
(ft) 

35.5  
6 2 . 5  
6 7 . 0  

2 2 0 . 0  
2 4 0 . 0  
2 6 0 . 0  
2 8 0 . 0  
3 0 0 . 0  
3 2 0 . 0  
3 4 0 . 0  
3 6 0 . 0  
3 8 0 . 0  
4 1 0 . 0  
4 6 5 . 0  
5 5 5 . 0  

11 SUBSURFACE boundary segments 

Segment x-left y-left x-right 
No. (ft) (ft) (ft) 

1 6 0 . 0  9 0 . 0  1 2 0 . 0 . ,  

y-right 
(ft) 

1 0 0 . 6  
9 9 . 4  
9 7 . 5  

1 2 3 . 0  
1 2 6 . 4  
1 2 9 . 7  
1 3 3 . 0  
1 3 6 . 4  
1 3 9 . 7  
1 4 3 . 0  
1 4 6 . 4  
1 4 9 . 7  
1 5 4 . 7  
1 6 0 . 2  
1 6 4 . 7  

y-right 
(ft) 

100.0 
2 1 2 0 . 0  1 0 0 . 0  1 5 0 . O X  1 0 5 . 0  
3 1 5 0 . 0  1 0 5 . 0  1 8 3 . 0  1 0 5 . 0  

,::4. ,; : . 1 8 3 . 0 ,  1 0 5 . 0  1 8 9 . 0  1 0 6 . 0  
. .  . .  

Soil Unit 
Below Segment 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

. 2  
2 
2 
2 

Soil Unit 
Below Segment 

2 
2 
2 
1 

000167 



5 1  189.0 106.0 410.0 142.8 1 
6 410.0 142.8 467.0 148.5 1 
7 467.0 148.5 555.0 152.9 1 
8 183.0 105.0 220.0 100.0 3 
9 220.0 100.0 300.0 100.8 3 

10 300.0 100.8 410.0 102.0 3 
11 410.0 102.0 555.0 103.5 3 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
ISOTROPIC Soil Parameters . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 Soil unit(s) specified 

Soil Unit Weight Cohesion Friction Pore Pressure Water 
Unit Moist Sat. Intercept Angle Parameter Constant Surface 
No. (pcf) (pcf) (psf 1 (deg) Ru (psf) No. 

1 125.0 125.0 . o  25.00 . o o o  . o  0 
2 125.0 125.0 . o  30.00 -000 . . o  0 
3 125.0 125.0 . o  . o o  . o o o  . o  0 

NON-LINEAR MOHR-COULOMB envelope has 'been specified for 1 soil (s) 

0 

Soil Unit # 3 

Point Normal Stress 
No. (psf) 

Shear Stress 
(psf 1 

1 -1000.0 / . o /  
2 . o  J . o c /  
3 720.0' 158.4 Y 

4 2880.0' 3 6 0 . 0 ~  
5 6480.0 734.41 
6 10080.0 J 734.4 ' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A SINGLE FAILURE SURFACE KAS BEEN SPECIFIED FOR ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Trial failure surface specified by 
the following 8 coordinate points : 

Point x-surf y-surf 
No. (ft) (ft) 

J 

1 167.10 114.18 
2 183.00 105.00 
3 220.00 99.80 
4 300.00 100.60 
5 395.59 101.66 
6 395.77 101.84 
7 422.67 144.07 
8 429.96 156.70 

000168 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SELECTED METHOD OF ANALYSIS: Spencer (1973) 

.. .. .. .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF INDIVIDUAL SLICE INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Slice x-base y-base height width alpha beta 
/ 

(ft) , (ft) (ft) (ft) 

1 175.05 
2 186.00 
3 204.50 
4 230.00 
5 250.00 
6 270.00 
7 290.00 
8 310.00 
9 330.00 

10 350.00 
11 370.00 
12 ' 387.79 
13 395.68 
14 402.89 
15 416.34 
16 426.32 

109.59 5.92 
104.58 12.75 
101.98 18.44 
99.90 24.80 

100.10 27.95 
100.30 31.05 
100.50 34-20 
100.71 37.34 
100.93 40.42 
101.15 43.55 
101.38 46.67 
101.57 49.43 
101.75 50.56 
113.01 40.50 
134.12 21.21 
150.38 5.95 

15.90 
6.00 

31.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20 ..oo 
20.00 
20.00 
15.59 

.18 
14.23 
12.67 
7.29 

-30.01 
-8.00 
-8.00 

.57 

.57 

.57 

.57 

.64 

.64 

.64 

.64 

.64 
45.00 
57.50 
57.50 
60.00 

9.46 
9.46 
9.46 
9.65 
9.37 
9.37 
9.65 
9.37 
9.37 
9.65 
9.37 
9.46 
9.46 
9.46 
5.. 71 
5.71 

Nonlinear M-C Iteration Number - 1 

Iter # Theta FOS-f orce FOS-moment 
1.6178 2 

3 7.2533 1.5739 1.5717 
7.1536 1.5717 

4 7.2509 1.5738 1.5739 

weight 
(lb) 

11759. 
9566. 

71448. 
62000. 
69875. 
77625. 
85500. 
93348. 

101043. 
108864. 
116684. 
96318. 
1157. 

72028. 
33589. 
5421. 

Iter # Theta FOS-f orce FOS-moment 
1 7.2509 1.5738 1.5739 

SLICE INFORMATION ... continued : 
Slice Sigma c-val<k"- phi U-base U-top P-top Delta 

(psf 1 (psf 1 (lb) (lb) (1b) 

1 1107.2 0. 0. . o o  



2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
15  
1 6  

1 6 6 6 . 1  
2401.4  
3 1 2 4 . 7  
3 5 2 1 . 1  
3 9 1 1 . 1  
4 3 0 7 . 4  
4 7 0 1 . 3  
5 0 8 8 . 5  
5 4 8 2 . 0  
5 8 7 5 . 5  
6 2 2 1 . 6  
5 3 0 5 . 7  
3 1 1 1 . 4  
1 6 2 9 . 3  

4 1 1 . 0  

9 1 . 2 /  5 .33J 
9 1 . 2  5 . 3 3  
6 0 . 5 /  5 . 9 4 J  
6 0 . 5  5 . 9 4  
6 0 . 5  5 . 9 4  
6 0 . 5  5 . 9 4  
6 0 . 5  5 . 9 4  
6 0 . 5  5 . 9 4  
6 0 . 5  5 . 9 4  
6 0 . 5  5 . 9 4  
6 0 . 5  5 . 9 4  
6 0 . 5  5 . 9 4  

. o  2 5 . 0 0  

.O 2 5 . 0 0  

. o  3 0 . 0 0  

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

. 0. s o s i '  

. o o  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SPENCER'S ( 1 9 7 3 )  - TOTAL Stresses at center of slice base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Slice 
# 

1. 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
15 
1 6  

Base 
x-coord 

(ft) 

1 7 5 . 0 5  
1 8 6 . 0 0  
2 0 4 . 5 0  
2 3 0 . 0 0  
250 .00  
270 .00  
2 9 0 . 0 0  
3 1 0 . 0 0  
3 3 0 . 0 0  
3 5 0 . 0 0  
3 7 0 . 0 0  
3 8 7 . 7 9  
3 9 5 . 6 8  
4 0 2 . 8 9  
4 1 6 . 3 4  
4 2 6 . 3 2  

Normal 
Stress 
(psf 

1 1 0 7 . 2  
1 6 6 6 . 1  
2 4 0 1 . 4  
3 1 2 4 . 7  
3 5 2 1 . 1  
3 9 1 1 . 1  
4 3 0 7 . 4  
4 7 0 1 . 3  
5 0 8 8 . 5  
5 4 8 2 . 0  
5 8 7 5 . 5  
6 2 2 1 . 6  
5 3 0 5 . 7  
3 1 1 1 . 4  
1 6 2 9 . 3  

4 1 1 . 0  

Vertical 
Stress 
(psf 

7 3 9 . 6  
1 5 9 4 . 4  
2 3 0 4 . 8  
3 1 0 0 . 0  
3 4 9 3 . 8  
3 8 8 1 . 3  
4 2 7 5 . 0  
4 6 6 7 . 4  
5 0 5 2 . 2  
5 4 4 3  - 2  
5 8 3 4 . 2  
6 1 7 8 . 2  
6 3 2 0 . 3  
5 0 6 2 . 8  
2 6 5 1 . 1  

7 4 3 . 6  

Pore Water 
Pressure 

/" 
(psf 1 

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  
-0 
. o  
. o  
. o  
. o  
. o  
. o  

Shear 
Stress 
(psf 1 

4 0 6 . 2  
1 5 6 . 8 '  
2 0 0 . 4  
2 4 4 . 9  
2 7 1 . 1  
2 9 6 . 9  
3 2 3 . 1  
3 4 9 . 1  
3 7 4 . 7  
4 0 0 . 7  
4 2 6 . 7  
4 4 9 . 6  
3 8 9 . 0  
9 2 1 . 9  
4 8 2 . 7  
1 5 0 . 8  

Slice 
# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Right 
x-coord 

(ft) 

1 8 3 . 0 0  
1 8 9 . 0 0  
2 2 0 . 0 0  
240 .00  
260 .00  
280 .00  
300 .00  
3 2 0 . 0 0  

. I .  3 4 0 . 0 0  
: 2 3 '  

Force 
Angle 

(degrees) 

7 . 2 5  
7 . 2 5  
7 . 2 5  
7 . 2 5  
7 . 2 5  
7 . 2 5  
7 . 2 5  
7 .25 .  : ; p;%7 ~ 2 5 

Interslice Force 
Force Height 
(lb) (ft) 

1 6 7 6 0 .  
1 9 1 2 5 .  
35932 .  
40240 .  
44996 .  

55838 .  
6 1 8 2 5 .  
6 8 2 4 1 .  

P ' . ~ ,  5 0 1 9 3 .  
. V" 

5 . 6 0  
6 . 4 2  
9 . 7 7  

1 0 . 9 5  
1 2 . 0 1  
1 2 . 9 9  
1 3 . 9 0  
1 4 . 7 6  
1 5 . 5 9  

0001~0 

. o o  

. o o  

. o o  

. o o  

. 00. 

. o o  

. o o  
-00 
. o o  
. 00. 
. o o  
. o o  
. o o  
. 00. 

Boundary 
Height 
(ft) 

1 1 . 8 3  
1 3 . 6 8  
2 3 . 2 0  
2 6 . 4 0  
2 9 . 5 0  
3 2 . 6 0  
3 5 . 8 0  
3 8 . 8 8  
4 1 . 9 6  

Height 
Ratio 

. 4 7 3  

. 4 6 9  
, 4 2 1  
.415 
. 4 0 7  
. 3 9 8  
. 3 8 8  
. 3 8 0  
. 3 7 2  



10 
11 
12 
13 
14 
15 
16 

3’/Y 
360.00 7.25 75094. 16.38 45.13 .363 
380 .OO 7.25 82383. 17.15 48.21 -356 
395.59 7.25 88364. 17.74 
395.77 7.25 87456,;..’:,, 17. 76 50.49 
410.00 7.25 d0 626. 11.16 30.52 .366 
422.67 7.25 4123. 5.85 ii. g o  -492 

50.64 :z0 
429.96 .oo 0. .66 .oo . ooo  

Total Normal Stress = 3548.13 (psf) 

Shear Stress - - 383.25 (psf) 
Pore Water Pressure = -00 (psf) 

Total Length of failure surface = 296.23 feet 

For the single specified surface and the assumed angle 
of the interslice forces, the SPENCER‘S (1973) 
procedure gives a 

FACTOR OF SAFETY = 1.574 / 
Total shear strength available 
along specified failure surface = 178.683+03 lb 

000171 



GCL 22 

000172 



&? 

= 2 0 6 2  COMPUTATION COVER SHEET 

SUBJECT OF COMPUTATIONS Geosynthetic Clay Liner (GCL) QA22 and QCOS- Compliance Package 

(Cognizant Engineer) 

Assumptions 
and Procedures 
Checked By: 
(Checker) 

Computations 
Checked by: 

Computations 
Backchecked by: 
(Cognizant Engineer) 

Approved by: 
( P W  

Approved by: 
(DTL and TETL,) 

Signature 5 m q  7 
Date 

Signature '3 NDd 1991 
I Date 

PrintedName a0-A * b u s  

and Title SP. S W f & J e a L  

Signature a+ 4. A - E  5 4 4  \941 
Date 

PrintedName LT k. Maw-" 
and Title 5 R  .s7- s g c -  

signature -- 5NOV S? 
Date 

Signature 
d 

Signature 
Date 

< +  Record of Revision (Number and initial all revisions) r x  
" 

GQO 166-04F9730 I 1 7 . m  

1 . ., 
I . .  ' \  

000173 
97.11.04 



GEOSYNTEC CONSULTANTS Page -of \ ,-, $3 

WrincnBy: 

Client: T .  Project: Rojea/Roposal NO.: q l L h  Task No.: 

Date: I\ / 5 /qqRevicwedby: Date: \ I  I 6 1 4 1  

PURPOSE 

Evaluate whether GCL lot number 97101002 complies with the shear strength requirements given in the GCL specification 
(Section 02772, Paragraph 2.01.E.3). The evaluation is based on the shear test results from GCL QA sample no. 22 and GCL / 
QC sample no. 08 

METHOD 

The method for evaluating the GCL samples is outlined in RCI number 1702-006R. The method involves the following 
basic steps. 

1. Use shear test results from the GCL samples to establish the envelopes of measured peak and large-displacement 
internal and interface shear strength. 

2. Reanalyze two slope stability cases that were included in the OSDF design calculations using the measured peak ' 

and large-displacement strength envelopes established in Step 1. Obtain the slope stability factors of safety for the 
critical potential slip surface for each analysis case. 
Compare the slope stability factors of safety computed in Step 2 to the baseline factors of safety. 

J 

3.  

SHEAR TEST RESULTS 

The results of the GCL internal shear and GCUgeomembrane interface shear tests performed on QA sample no. 22 and the 
results of the GCL internal shear tests performed on QC sample no. 08 are shown in the following table. The results of the 
GCL internal shear tests for QA sample no. 22 were averaged with the results of the GCL internal shear tests for QC sampl 
no. 08. The averaged values for the GCL internal shear tests were used in the stability analyses. The laboratory test results 
for GCL QA sample no. 22 are presented in Appendix A. The laboratory test results for GCL QC sample no. 08 are 
presented in Appendix B. 

I AverageQA22-QC08 I 3.1451 I 4.3811 I 4.8801 I 
~~ ~ 

GCUGMB Peak QA 22 2.6 J 9.8 / 16.4 I/ 

Interface Large-displacement QA 22 2.2 / 6.1 1 11.0 / 
I 

. .. . .. 
. L '  

GQO 166-04E9730 I I7.DOC '.' .. 



STABILITY ANALYSES RESULTS 

The results of the slope stability analyses performed using the computer program XSTABL are shown in the table below. 
The analyses output files and figures showing critical slip surfaces are presented in Appendix C. 

Sample No. I Test Type I Filename I Factorofsafety I Comply? 1 

I Average QA22-OC08 I GCL Internal 
I 

-~ I I I I 

OA 22 I GCUGMB Interface 1 2.4 / I YES 

I I QA 22 I GCUGMB hterface I NLD22BS J I 2.7 J I YES/ 
I 

1 I I 

. ... 
' , ; -i ? 
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O1997 CkoSyiiicc Coiisulianis 

TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 221 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentofix NS GCL (GCL-22). GCL's initial moisture content was 10.0%. GCL's 
final moisture content ranged from 55% to 75% for the test series; and 

lower shear box: rigid substrate with textured steel gripping surface. 

Designated Shear Plane:. Within GCL 

Test Procedures for Each Normal Stress Condition: 

A fresh GCL specimen w& trimmed from the bulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The ends 
of each geotextile were then sandwiched between a second rigid wooden substrate 
prior to testing. The entire test specimen was then placed in the shear box to 
provide confinement for the exposed bentonite component. The textured steel 
gripping surfaces were employed to minimize slippage between each geotextile 
component of the GCL and rigid wood substrate, therefore providing a relatively 
uniform transfer of shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 168 hours under 
a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was 
drained, and the GCL specimen was consolidated for 48 hours under each test 
normal stress. 

Test normal stresses: 5 ,  20, and 45 psi. 

Constant shear displacement rate: 0.004 inlmin. 

The direction of shear for each interface direct shear test was in the direction of 
manufacture (machine direction) of the Bentofix NS GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was 
achieved. 

I 97.1 I .04 
. .  :. 9. i ' L v, ;, 
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' O1997 GcoSynta Consullanu 

TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 22G 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface: 

Bentofix NS GCL (GCL-22) with woven geotextile against geomembrane. GCL's initial 
moisture content was 9.1%. GCL's final moisture content ranged from 54 to 82% for the 
test series: 

80-mil NSC textured HDPE geomembrane (GM-16); and 

lower shear box: bedding layer of compacted concrete sand. , 

Test Interface: GCL against geomembme 

Test Procedures for Each Normal Stress Condition: 

A fresh specimen of concrete sand was compacted into the lower shear box by hand tamping 
to a relatively dense state under dry conditions forming a 3 in. thick bedding layer. 

A fresh specimen of geomcmbme was rrimmed from the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

A fresh specimen of GCL was trimmed h m  the bulk sample and attached to the upper shear 
box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soaking conditions: The entire test specimen was soaked in tap water for 168 hours under 
a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was drained, and 
the entire test specimen was consolidated for 48 hours under each test normal stress. 

Test n o d  stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 idmin. 

The direction of shear for each interface direct shear test was in the direction of manufacture 
(machine direction) of the geosynthetic samples. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

j: . 
. . '! (, { 'i ,; 
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a " .' t ,  i,a 1 000/79 
I- - GEOSYNTEC CONSULTANTS 

SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY 

FLUOR DANIEL FERNALD 

PHASE 1 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILIW 

FIGURE NO. A- 1 
PROJECT NO. GQO166-04.1 
DOCUMENT NO. F9730 1 17 
FILE NO. 

TEST SERIES NUMBER 221: INTERNAL mENGTH OF 
BENTOFIX NS GCL GCL-22) UNDER SOAKED AND 
CONSOLIDATED CON b ITIONS 

TEST CONDITIONS - a, = 5.0 psi - un = 20.0 psi - u,, = 45.0 psi 

SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR R A E  0.004 In./rnln. 

0.0 0.3 0.6 0.9 1.2 1.5 1.8 21 2.4 27 2 
DISPLACEMENT (in.) 

NOTES: (1) A constant area of 1 ft2 was assumed when computing normal 
and shear stresses. 
Internal shear failure within GCL was observed. 
Partial internal shear failure within GCL was observed. 



FLUOR DANIEL FERNALD 

PHASE 1 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

50 

- - t i .  0003 
I- - GEOSYNTEC CONSULTANTS 

SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY 

TEST SERIES NUMBER 221: INTERNAL STRENGTH OF 
BENTOFIX NS GCL GCL-22) UNDER SOAKED AND 
CONSOLIDATED CON 5 ITIONS 

FGURE NO. A-2 
PROJECT NO. GQOl66-04.1 
DOCUMENT NO. F9730117 
FILE NO. 

' MEASURED SHEAR STRENGTHS 
~ 

~~ ~~~ 
~ 

a,, = 5.0 psi, rw = 4.6 psi, T~ = 4.0 psi 
Un = 20.0 PSI, TW = 13.5 psi, T ~ D  = 2.9 psi an = 45.0 PSI, ~ p a d c  = 20.8 psi, TLD = 5.9 psi 

SOAKING: 168 hrs ut 3 Dsi 
CONSOUDAIION: 48 I 

SEENOTE(4) / 



FL JOR DANIEL FERNALD 

PHASE 1 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

. 1 ,  - . ,  ' 
1.- d,$)0181 
L GE~SYNTEC CONSULT 
SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY 

6000 

A-3 FIGURE NO. 

PROJECT NO. GQO166-04-1 
DOCUMENT NO. 

FILE NO. 
F9730117 

5000 

TEST SERIES 
WITH WOVEN 
80-mil NSC 
UNDER SOAK 

NUMBER 22G: BENTOFlX NS GCL 8GCL-22) 

TEXTURED HDPE GEOMEMBRANE 
:ED AND CONSOUDATED CONDITIO 

GEOTMTiLE AGAINST GEOMEMBRAN s: / 
TEST CONDITIONS - on = 5.0 psi - on = 20.0 psi - on = 45.0 psi 

-------------- 

SOAKING: 168 hts at 3 psi 
CONSOUDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 In./mln. 

I I I I I  

0.0 0.3 0.6 0.9 1.2 1.5 1.8 21 2.4 2 7  
D ISPIACEM ENT (in.) 

NOTES: (1) The shear box size was 12 in. by 12 in. (300 mm by 300 mm), 
and the contact area remained constant throughout the entire test. 

at the intended interface. 
(2) For each test, sliding (Le., shear failure) was observed t o  occur 



r ~ v u n  unrurr~ rLn ivnLu 

PHASE 1 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

50 , 

- 
I- 
I 

'L GEOSYNTEC CONSULTANTS 
SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY 

TEST SERIES NUMBER 22G: BENTORX NS GCL 

80-mil NSC TEXTURED HDPE GEOMEMBRANE GM-16) 

GCL-22) 
WITH WOVEN GEOTDCnLE AGAINST GEOMEMBRAN L / 
UNDER SOAKED AND CONSOLIDATED CONDITIO A S 

flGURE NO. A-4 
PROJECT NO. GQOl66-04.1 
DOCUMENT NO. F9730117 
FILE NO. 

MEASURED SHEAR STRENGTHS 
~~ -~ ~~ ~ 

U n  = 5.0 psi, T ~ Q  = 2.6 psi, TU = 2.2 psi 
a, = 20.0 psi, T~ = 9.8 psj, T~ = 6.1 psi 
O n  = 45.0 psi. T+ 16.4 P S I ,  70 = 11.0 psi 

SOAKING: 168 hrs ut 3 psi 
CONSOUDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./min. 

of 2 in. far each test. 
ohsenred to occur 
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PETRO ENVIRONMENTAL 54-7239-00 
HYDRATED GCL #40667 DIRECT SHEAR 
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Determining the lnlernol Shear Strsngm of Geoiynthetvs 
By tno Olrecr Shear Mehad 
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PETRO ENVIRONME 9 TAL 54-7239-00 
HYDRATED GCL #40667 DIRECT SHEAR 
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OSDF I n t e r i m  Closure/Shor t  -Term,Pea k 
SPENCER'S METHOD, FOS f o r  Spec i f i ed  S u r f a c e  = 2.778 J 
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8:19 ' 2 0 8 %  XSTABL File: N P P 2 2 X  11-04-97  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* X S T A B L  * 

* Slope Stability Analysis * 
* using the * 
* Method of Slices * 

* Copyright (C) 1 9 9 2  6 96 % *  

* Interactive Software Designs, Inc. * 
* Moscow, ID 8 3 8 4 3 ,  U.S.A. * 
* All Rights Reserved * 

* * 

* * 

* * 

* * 
* Ver. 5 . 2 0 1  96  6 1 2 0 2  * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Problem Description : OSDF Interim Closure/Short-Term,Peak 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEGMENT BOUNDARY COORDINATES . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 3  SURFACE boundary segments 

Segment x-left y-left x-right 
No. (ft) (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  

- 0  
9 2 . 0  

1 2 9 . 0  
1 5 0 . 0  
1 7 0 . 0  
1 9 0 . 0  
2 1 0 . 0  
2 3 0 . 0  
2 5 0 . 0  
2 7 0 . 0  
2 8 5 . 0  
2 9 4 . 0  
3 0 7 . 0  

1 6 0 . 0  
1 6 0 . 0  
1 5 3 . 0  
1 4 7 . 0  
1 4 0 . 0  
1 3 3 . 1  
1 2 6 . 1  
1 1 9 . 1  
1 1 2 . 2  
1 0 5 . 2  
1 0 0 . 0  

9 9 . 0  
9 9 . 0  

9 2 . 0  
1 2 9 . 0  
1 5 0 . 0  
1 7 0 . 0  
1 9 0 . 0  
2 1 0 . 0  
2 3 0 . 0  
2 5 0 . 0  
2 7 0 . 0  
2 8 5 . 0  
2 9 4 . 0  
3 0 7 . 0  
3 3 0 . 0  

y-right 
(ft) 

1 6 0 . 0  
1 5 3 . 0  
1 4 7 . 0  
1 4 0 . 0  
1 3 3 . 1  
1 2 6 . 1  
1 1 9 . 1  
1 1 2 . 2  
1 0 5 . 2  
100.0 

9 9 . 0  
9 9 . 0  

1 0 5 . 0  

Soil Unit 
Below Segment 

2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 

6 SUBSURFACE boundary segments 

Segment x-left y-left x-right y-right Soil Unit 
No. . (ft) (ft) (ft) (ft) Below Segment 

. o  

. o  
1 3 6 . 5  
2 2 4 . 8  

153 .O 
9 4 . 1  
9 1 . 4  
9 3 . 2  

1 2 9 . 0  
1 3 6 . 5  
2 2 4 . 8  
2 8 5 . 0  

1 5 3  .O 
9 1 . 4  
9 3 . 2  
9 4 . 4  

2815 . : P I .  , , . 94 . 4 ? 1 3 1 3 . 0  I, 9 5 . 0  3 
9 5 . 0  * 3 3 b A  : ' , 100.0 000 1 sz  .I ,. 3 1 3 . 0  



i 

3 Soil unit ( s )  specified 

Soil Unit Weight Cohesion Friction Pore Pressure Water 
Unit Moist Sat. Intercept Angle Parameter Constant Surface 

(psf 1 (deg) Ru ' (psf) No. No. (pcf) (pcf) 

. ooo  

,000 
I . o o o  

25 .00  
. o  2oo.oj 30.00  

1 1 2 5 . 0  1 2 5 . 0  
2 1 2 5 . 0  1 2 5 . 0  
3 1 2 5 . 0  1 2 5 . 0  . o  -00 

. o  0 

. o  0 

. o  0 

NON-LINEAR MOHR-COULOMB envelope has been specified for 1 soil(s) 

Soil Unit # 3 

Point Normal Stress 
No. (psf 1 

1 -1000 .0  
2 .o  
3 7 2 0 . 0  f 
4 2880 .0  
5 6480 .0  
6 1 0 0 8 0 . 0  

Shear Stress 
(psf 1 

. o  

. o  

1 9 1 9 . 0  
2774 .2  
2774 .2  

5 8 6 . 8 1  

Trial failure surface specified by 
the following 8 coordinate points : 

Point x-surf y-surf 
No. (ft) (ft) 

290 .33  
282 .39  
282 .18  
224 .80  
1 5 6 . 4 3  
1 5 6  - 2 7  
1 1 7 . 2 8  
1 1 5 . 8 5  

/ 

9 9 . 4 1  
94.35 
9 4 . 1 4  
9 3 . 0 0 /  
9 1 . 6 5  
91 .80  

153 .00  
15s. 49' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SELECTED METHOD OF ANALYSIS: Spencer (1973)  <,i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  



- 1 

B SUMMARY OF INDIVIDUAL SLICE INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Slice x-base y-base height width alpha 
(ft) (ft) (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

287.66 97.71 1.99 5.33 -32.50 
283.69 95.18 5.27 2.61 -32.50 
282 -28 94.24 6.70 -21 -45.00 
276.09 94.02 . 9.07 12.18 -1.14 
260.00 93.70 15.00 20.00 -1.14 
240.00 93.30 22.35 20.00 -1.14 
227.40 93.05 26.96 5.20 -1.14 
217.40 92.85 30.66 14.80 -1.13 
200.00 92.51 37.09 20.00 -1.13 
180.00 92.12 44.43 20.00 -1.13 

156.35 91.73 53.05 -16 43.15 
153.13 96.72 49.18 6.27 57.50 
139.50 118.12 31.88 21.00 57.50 
123.14 143.80 10.31 11.72 57.50 
116.57 154.24 1.11 1.43 60.11 

163.21 91.78 50.59 13.57 -1.13 

Iter # Theta FOS force 
2 16.9486 217942 
3 16.9746 2.7954 
4 16.9741 2.7954 

Nonlinear M-C Iteration Number - 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ITERATIONS FOR SPENCER'S METHOD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Iter # Theta FOS force 
2 16.9949 2,7784 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ITERATIONS FOR SPENCER'S METHOD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Iter # Theta A FOS force 
1 16.9949 2,7784 B 

SLICE INFORMATION . . . continued : 

$2062 

beta weight 
(lb) 

6.34 1328. 
19.12 1721. 
19.12 174. 
19.12 13809. 
19.29 37502. 
19.03 55870. 
19.29 17523. 
19.29 56714. 
19.29 92724. 
19.03 111087. 
19.29 85815. 
19.29 1074. 
19.29 38534. 
15.95 83678. 
10.71 15099. 
10.71 198. 

FOS moment 
2,8341 
2.7942 
2.7954 

FOS-moment 
2.7775 

FOS moment 
2,7775 

000193 



Slice sigma 
(psf 1 

c-value 
(psf 1 

phi U-base 
(lb) 

U-top 
(lb) 

P-top Delta 
(lb) 

408 .9  
1123 .3  
2235.0  
1 2 4 8 . 2  
2052.6  
3041 .3  
3 6 3 7 . 8  
4116 .0  
4948 .3  
5898 .6  
6 6 8 9 . 1  
4737 .2  
3579 .8  
2301.4  

7 0 7 . 7  
7 6 . 0  

3 0 . 0 0  
2 5 . 0 0  
31.66' 
3 1 . 6 6  
3 1 . 6 6  
1 3 . 3 6  
1 3 . 3 6  
1 3 . 3 6  
1 3 . 3 6  
13 .36 '  

1 3 . 3 6  
2 5 . 0 0  
2 5 . 0 0  
2 5 . 0 0  , 

30 .00  

. oof  

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 : 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  

.o  
200 * 0 
1 4 2 . 7 J  
1 4 2 . 7  
1 4 2 . 7  

1 2 3 4 . 8  
1 2 3 4 . 8  
1 2 3 4 . 8  
1234 .8  
1234.. 8' 
2 7 7 4 . 2 1  
1 2 3 4 . 8  

200 .0  
2 0 0 . 0  
2 0 0 . 0  

. o  

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. . oo  
0. . oo  
0. . o o  
0. . oo  
0. . o o  
0. . oo  
0. . o o  
0. . o o  
0. .oo  
0. . o o  
0. . o o  
0. . o o  
0. . o o  
0. . o o  

Slice 
# 

Base 
x-coord 

(ft) 

Normal 
Stress 
(psf 1 

Vertical 
Stress 
(psf 1 

Pore Water 
Pressure 

(psf 1 

Shear 
Stress 
(psf 1 

2 4 9 . 2  
659 .0  
837 .2  

1 1 3 3 . 7  
1 8 7 5 . 1  
2793 .5  
3369 .8  
3832 .0  
4636.2  
5554 .3  
6323 .8  
6631 .5  
6147 .6  
3 9 8 4 . 7  
1 2 8 8 . 3  

1 3 8 . 6  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

. o  

8 5 . 0  
260 .5  
547 .5  
3 2 8 . 5  
5 0 7 . 0  
704 .5  
755 .5  
7 9 6 . 4  
867 .5  
948 .8  
998 .5  
849 .5  
672 .8  
4 5 8 . 2  
1 9 0 . 8  

1 5 . 8  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  

2 8 7 . 6 6  
2 8 3 . 6 9  
282 .28  
276 .09  
260 .00  
240 .00  
227 .40  
2 1 7 . 4 0  
200 .00 .  

' 1 8 0 . 0 0  
1 6 3 . 2 1  
1 5 6 . 3 5  
153 .13  
1 3 9 . 5 0  
1 2 3 . 1 4  
1 1 6 . 5 7  

408.9  
1123 .3  
2235.0  
1248 .2  
2052 .6  
3041.3  
3637 .8  
4116.0  
4948.3 
5898 .6  
6 6 8 9 . 1  
4737.2  
3579 .8  
2301 .4  

7 0 7 . 7  
7 6 . 0  

Slice 
# 

: I  i 

Right 
x-coord 

(ft) 

Force 
Angle 

(degrees) 

Interslice Force 
Force Height 
(lb) (ft) 

Boundary 
Height 
(ft) 

Height 
Ratio 

- 6 3 4  .427  1 9 2 5 .  2 . 5 1  
4591 .  2 .80  
5196 .  2 . 7 3  
9695 .  4 . 5 1  

21151 .  6 . 8 1  
000194 

3.99  
6 .56  
6 . 8 4  

1 1 . 3 0  
1 8 . 7 0  

1 
2 
3 
4 
5 .  

285 .00  
' 2 8 2  - 3 9  
282 .18  
2 7 0 . 0 0  
.2,50 ..OO 

1 6 . 9 9  
1 6 . 9 9  
1 6 . 9 9  
1 6 . 9 9  
16 .99  

.399  

.399 

.364 



6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  

230.00 
224.80 
210.00 
190 .00  
170 .00  
156 .43  
156 .27  
150 .00  
129 .00  
1 1 7 . 2 8  
1 1 5 . 8 5  

1 6 . 9 9  
1 6 . 9 9  
1 6 . 9 9  
1 6 . 9 9  
1 6 . 9 9  
1 6 . 9 9  
1 6 . 9 9  
1 6 . 9 9  
1 6 . 9 9  
J6 .99  

. o o  

37148.  
41648.  
55230.  
75416.  
97694.  

113736 .  
113128 .  

80709.  
1 1 4 4 8 .  

1 7 2 .  
- 2 .  

". 2 0 6 2  
8 . 9 9  26 .00  
9 . 6 2  27 .92  

1 1 . 4 8  3 3 . 3 9  
1 4 . 0 4  40 .79  
1 6 . 6 0  4 8 . 0 8  
1 8 . 3 7  53 .10  
1 8 . 3 6  5 3 . 0 0  
1 6 . 2 2  4 5 . 3 6  

7 . 5 3  1 8 . 4 0  
1 . 0 3  2 . 2 2  

.06  . o o  

Total Normal Stress = 3125.24  (psf) 
Pore Water Pressure = .oo (psf) 
Shear Stress - - 5 9 4 . 3 7  (psf) 

Total Length of failure surface = 211.14  feet 

For the single specified surface and the assumed angle 
of the interslice forces, the SPENCER'S (1973)  
procedure gives a 

FACTOR OF SAFETY = 2 .778  1 
Total shear strength available 
along specified failure surface = 348.68E+03 lb 

- 3 4 6  
.344  
.344  
.344  
.345  
.346  
.346  
- 3 5 8  
.410  
.463  
-000 

00019s 
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Problem Description : OSDF Interim Closure/Short-Term,Peak 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - -  
SEGMENT BOUNDARY COORDINATES _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ - _ -  

13 SURFACE boundary segments 
Segment x-left y-left x-right y-right Soil Unit 

No. (ft) (ft) (ft) (ft) Below Segment 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

.o  
92.0 

129.0 
150.0 
170.0 
190.0 
210.0 
230.0 
250.0 
270.0 
285.0 
294.0 
307.0 

160.0 
160.0 
153.0 
147.0 
140.0 
133 -1 
126.1 
119 * 1 
112.2 
105.2 
100.0 
99.0 
99.0 

92.0 
129.0 
150.0 
170.0 
190.0 
210.0 
230.0 
250.0 
270.0 
285.0 
294.0 
307.0 
330.0 

6 SUBSURFACE boundary segments 

160.0 
153.0 
147.0 
140.0 
133.1 
126.1 
119.1 
112.2 
105.2 
100.0 
99.0 
99.0 

105.0 

Segment x-left y-left x-right y- right 
No. (ft) (ft) (ft) (ft) 

1 .o  153.0 
2 .o 94.1 
3 136.5 91.4 
4 224.8 93.2 

6 
3 13 . 0 O O Q l ~ O  

5 285.0 94.4 

129.0 

224.8 
285.0 
313.0 
330.0 

' 136.5 
153.0 
91.4 
93.2 
94.4 
95.0 

100.0 

2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 

Soil Unit 
Below Segment 

1 
3 
3 
3 
3 
3 



. .  

P 2 0 6 2  

3 Soil unit(s) specified 

Soil Unit Weight Cohesion Friction Pore Pressure Water 
Unit Moist Sat. Intercept Angle Parameter Constant Surface 
No. (pcf) (pcf) (psf (deg) Ru (psf 1 No. 

1 125.0 125.0 
2 125.0 125.0 
3 125.0 125.0 

25 O 0 1  200.0 
. O j  30.00 
.o  -00 

. ooo  
-000 
.ooo  

. o  
- 0  
. o  

0 
0 
0 

NON-LINEAR MOHR-COULOMB envelope has been specified for 1 soil(s) 

Soil Unit # 

Point 
No. 

3 

Normal Stress 
(psf 1 

-1000.0 
- 0  

2880.0 
6480.0 

10080.0 

720.01 

Shear Stress 
(psf 

. o  

. o  

1411.2 
2361.6 
2361.6 

374.4 J 

Trial failure surface specified by 
the following 8 coordinate points : 

Point 
No. 

x-surf 
(ft) 

291.87 
284.25 
284.05 

160.54 
160.38 
121.44 
120.52 

224. a 0 1  

y-surf 
(ft) 

99.24 
94.39 
94.18 
93.00/ 
91.72 
91.89 
153.00 
154.60 

* * * * * * * * * * * * * * * * * * * *.*.+ *,* **t * * * * *,* * * * * * * * * * * ** ** * * * 
SELE'CTED METHOD: ,OF, :ANALYSfk: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spencer (1973 

. ,  . . .  . .  . . .  . . .  000199 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF INDIVIDUAL SLICE INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

height 
(ft) 

width 
(ft) 

alpha beta weight 
(lb) 

Slice x-base 
(ft) 

y-base 
(ft) 

2204. 
519. 
147. 

15323. 
37497. 
55868. 
17523- 
56716. 
92735. 
111106. 
58937 .. 
1031. 

58580. 
66523. 
6282. 

82. 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 

a 

288.43 
284.62 
284.15 
277.02 
260.00 
240.00 
227.40 
217.40 
200.00 
180.00 
165.27 
160.46 
155.19 
139.50 
125.22 
120.98 

97.05 
94.63 
94.28 
94.04 
93.70 
93.30 
93.05 
92.85 
92.51 
92.11 
91.81 
91.81 

100.03 
124.66 
147.07 
153.80 

2.57 
5.50 
6.01 
0.72 

15.00 
22.35 
26.96 
30.66 
37.09 
44.44 
49.84 

. 51.53 
45.15 
25.34 
6.65 
-72 

6.87 
.75 
.20 

14.05 
20.00 
20.00 
5.20 
14.80 
20.00 
20.00 
9.46 
.16 

10.38 
21.00 
7.56 
-92 

-32.46 .( 

-32.46 
-46.40 
-1.14 
-1.14 
-1.14 
-1.14 
-1.14 
-1.14 
-1.14 
-1.14 
46.74 
57.49 
57.49 
57.49 
60.17 

6.34 
19.12 
19.12 
19.12 
19.29 
19.03 
19.29 
19.29 
19.29 
19.03 
19.29 
19.29 
19.29 
15.95 
10.71 
10.71 

Nonlinear M-C Iteration Number - 1 

Iter # 
2 
3 

Theta 
17.4584 
17.4722 

FOS-f orce 
2.3707 
2.3712 

FOS moment 
2-3869 
2.3707 

Nonlinear M-C Iteration Number - 2 

Iter # 
2 

Theta 
17.4757 

FOS force 
2713632 

FOS moment 
2-3631 

FOS moment 
2,3631 

Iter # 
1 

Theta 
17.4757 

FOS force 
2,3632 

000200 SLICE INFORMATION . . .  continued : 
Slice Sigma . c-value phi U-base U-top P-top Delta 

> 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

565.4 
1255.4 
1958.6 
1182.5 
2029.7 
3017.4 
3620.0 
4103.6 
4944.9 
5905.4 
6606.1 
4397.4 
3179.5 
1757.9 
416.1 
47.2 

(psf 1 

. o  
200.0 
28.81 
28.8 
28.8 

650.94 
650.9 
650.9 
650.9 
650.9 

2361.64 
650.9 
200.0 
200.0 
200.0 

. o  

30.00 
25.00 
25.64 J 
25.64 
25.64 
14.79d 
14.79 
14.79 
14.79 
14 -79 

14.79 
25.00 
25.00 
25.00 
30.00 

. o o  J 

3 0 6 2  0 .  O. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

(lb) 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Slice 
# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Base 
x-coord 

(ft) 

288 -43 
284.62 
284.15 
277.02 
260.00 
240.00 
227.40 
217.40 
200.00 
180.00 
165.27 
160.46 
155.19 
139.50 
125.22 
120.98 

Normal 
Stress 
(psf 1 

565.4 
1255.4 
1958.6 
1182.5 
2029.7 
3017.4 
3620.0 
4103.6 
4944.9 
5905.4 
6606.1 
4397.4 
3179.5 
1757.9 
416.1 
47.2 

Vert i cal 
Stress 
(psf 1 

320.8 
688.0 
751.6 

1090.6 
1874.9 
2793.4 
3369.8 
3832.2 
4636.8 
5555.3 
6230.2 
6441.8 
5643.6 
3167.8 
830.9 
89.4 

Pore Water 
Pressure 

(psf 1 

. o  

. o  

. o  

.o  

. o  

.o  

.o  

. o  

.o  

.o  

.o  

.o  

.o  

. o  

. o  

. o  

Shear 
Stress 
(psfj 

138.1 
332.3 
410.0 
252.4 
424.4 
612.5 
679.8 
733.8 
827.8 
935.1 
999.3 
766.7 
712.0 
431.5 
166.7 
11.5 

. o o  

. o o  
* 00 
-00 
. oo  
-00 
-00 
. o o  
-00 
* 00 
. oo  
-00 
-00 
. oo  
-00 
. o o  

Slice Right Force Interslice Force Boundary Height 
# x-coord Angle Force Height Height Ratio 

(ft) (degrees) (lb) (ft) (ft) 

1 285.00 17.48 3585. 3.27 5.13 -636 
2 284.25 17.48 4480. 3 -26 .5. 87 -555 
3 284.05 17.48 4984. 3.18 6.15 .518 

5 250.00 17.48 18796. 7.56 18.70 -404 
6 230.00 17.48 32898. 9.58 26.00 -368 

4 270.00 1 il$:jj$fl$$% 9048. 5 -40 11.30 .478 

000201 



7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

224.80 
210.00 
190 .. 00 
170.00 
160 -54 
160.38 
150.00 
129.00 
121.44 
120.52 

17.48 
17.48 

17.48 
17.48 
17.48 
17.48 
17.48 
17.48 

-00 

. 1-17 . 48 
36998. 
49652. 
69075. 
91149. 

102365. 
101710. 
55159. 
3922. 

68. 
0. 

10.16 27.92 
11.89 33.39 
14.30 40.79 
16.72 48.09 
17.88 51.59 
17.88 51.48 

38.82 14.45 
11.86 4.84 

.66 1.43 
-2.06 , .oo 

Total Normal Stress = 2989.71 (psf) 

Shear Stress - 
Total Length of failure surface = 

Pore Water Pressure = .oo  (psf) 
569.48 (psf) ' 

- 

207.40 feet 

For the single specified surface and the assumed angle 
of the interslice forces, the SPENCER'S (1973) 
procedure gives a 

f FACTOR OF SAFETY = 2.363 

Total shear strength available 
along specified failure surface = 279.12E+03 lb 

.364 

.356 

-347 
.372 
.408 
.459 
.ooo 

. . .  
,,, i ! ' 

000202 
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Problem Description : OSDF Final Long Term - Large Displ. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
SEGMENT BOUNDARY COORDINATES . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

15 SURFACE boundary segments 

No. (ft) (ft) (ft) (ft) Below Segment 
Segment x- lef t y-left x-right y-right Soil Unit 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

11 

5.5 
35.5 
62.5 
67.0 

220.0 
240.0 
260.0 
280.0 
300.0 
320.0 
340.0 
360.0 
380.0 
410.0 
465.0 

95.6 
100.6 
99.4 
97.5 

123.0 
126.4 
129.7 
133.0 
136.4 
139.7 
143.0 
146.4 
149.7 
154.7 
160.2 

35.5 
62.5 
67.0 

220.0 
240.0 
260.0 
280.0 
300.0 
320.0 
340.0 
360.0 
380.0 
410.0 
465.0 
555.0 

SUBSURFACE boundary segments 

100.6 
99.4 
97.5 
123.0 
126.4 
129.7 
133.0 
136.4 
139.7 
143.0 
146.4 
149.7 
154.7 
160.2 
164.7 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Segment x- lef t y- lef t x-right y-right Soil Unit 
No. (ft) (ft) (ft) (ft) ,Below Segment 

1 
2 
3 ,, 

4 

90.0 
100.0 
105.0 

183.0 105.0 

120.0 
150.0 
183.0 

100.0 
105.0 
105.0 

189.0 106.0 

2 
2 
2 

OOBZOS 



. 189.0 106 0 410.0 142.8 
148.5 

5 
410.0 142 - 8 467.0 

152.9 
6 
7 467.0 148.5 555.0 

100.8 
8 

220.0 100.0 300.0 ' ' 
102.0 

9 
10 300.0 100.8 410.0 

410.0 102.0 555.0 103 . 5  11 

183.0 105.0 220.0 . 100.0 

3 Soil unit(s) specified 

Soil Unit Weight Cohesion Friction Pore Pressure Water 
Unit Moist Sat. Intercept Angle Parameter Constant Surface 

No. 

.o  0 

. o  0 

. o  0 

No. (pcf) (pcf) (psf 1 (deg) Ru (psf 1 

. o o o  

.ooo 

.ooo  
2 125.0 125.0 .o  2s-00/ 30.00 1 125.0 125.0 

3 125.0 125.0 -0 . o o  

NON-LINEAR MOHR-COULOMB envelope has been specified for 1 soil(s) 

Soil Unit # 3 

Point Normal Stress Shear Stress 
No. (psf (psf) 

1 -1000.0 .o  
2 . o  
3 
4 2880.0 
5 6480.0 
6 10080.0 

.o  
452.9 1 
630.8 
702.7 
702.7 

Trial failure surface specified by 
the following 9 coordinate points : 

Point x-surf y-surf 
No. (ft) (ft) 

1 
2 
3 .  
.4 
5 
6 
7 
8 
9 2  

167.10 
183.00 
220.00 
300.00/ 
409.90 
435 85 
435.99 
465.34 
472.40 

114.18 
105.00 
99.80 

100.60 f 
101.80 
102.13 
102.27 
148.33 
160.57 



2 0 6 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SELECTED METHOD OF ANALYSIS: Spencer (1973) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF INDIVIDUAL SLICE INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Slice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

x-base 
(ft) 

175.05 
186.00 
204.50 
230.00 
250.00 
270.00 
290.00 
310.00 
330.00 
350.00 
370.00 
394.95 
409.95 
422.92 
435.92 
450.49 
465.17 
468.87 

y-base 
(ft) 

109.59 
104.58 
101.98 
99.90 

100.10 
100.30 
100.50 
100.71 
100.93 
101.15 
101.36 
101.64 
101.80 
101.97 
102 -20 
125.03 
148.07 
154.45 

height 
(ft) 

5.92 
12.75 
18.44 
24.80 
27.95 
31.05 
34.20 
37.34 
40.42 
43.55 
46.69 
50.55 
52.89 
54.03 
55.09 
33.72 
12.14 
5.94 

width alpha 
(ft) 

15.90 -30.01 
6.00 -8.00 

31.00 -8.00 
20.00 -57 
20.00 .57 
20.00 .57 
20.00 -57 
20.00 .63 
20.00 -63 
20.00 .63 
20.00 .63 
29.90 -63 

-10 .73 
25.85 .73 

-14 45.00 
29.01 57.49 

.34 57.49 
7.06 60.02 

beta 

9.46 
9.46 
9.46 
9.65 
9.37 
9.37 
9.65 
9.37 
9.37 
9.65 
9.37 
9.46 
9.46 
5.71 
5.71 
5.71 
2.86 
2.86 

Nonlinear M-C Iteration Number - 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ITERATIONS FOR SPENCER'S METHOD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Iter # Theta FOS-f orce FOS moment 
2 7.7331 1.8198 118424 
3 7.7506 1.8203 1.8198 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ITERATIONS FOR SPENCER'S METHOD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Iter # Theta FOS force FOS moment 
1 7.7506 1718203 118198 

SLICE INFORMATION . . .  continued : 

weight 
(lb) 

11759. 
9566. 

71448. 
62000. 
69875. 
77625. 
85500. 
93352. 

101056. 
108885. 
116714. 
188949. 

661. 
174574. 

964. 
122264. 

520. 
5241. 

Slice Sigma ' .  c-value phi U-base u- top P-top Delta 
(lb) 

. .  (Ib) O O O Z ~ Y  (psf) , (psf) 
. $  ::i 



. '1  
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  

1 0 6 4 . 1  .o  30 .00  ' 

1708.2 393.6 4 . 7 1  
2441.9 393.64 4.71'  
3139.8 573.3J 1 - 1 4 )  
3533 .5  573.3 1.14. 
3 9 2 1 . 1  573.3 1 . 1 4  
4314.8 573 .3  1 . 1 4  
4706 .5 ' 573.3 1 . 1 4  
5091.7 573 .3  1 . 1 4  
5 4 8 3 . 1  573 .3  1 . 1 4  
5874.5 573 .3  1 . 1 4  
6 3 5 8 . 1  573.3J 1.14' 

6789.2 7 0 2 . 7  .oo 

2666.2 . o  25.00 
960.2 . o  2 5 . 0 0  
426 .2  . . o  3 0 . 0 0  

6647.5 702 .71  . o o J  

5773.8 573.3 1 . 1 4  

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 . I  

0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Slice 
# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  

Base 
x-coord 

(ft) 

175 .05  
186 .00  
204.50 
230.00 
250 .00  
270.00 
290 .00  
310 .00  
330 .00  
350.00 
370 .00  
394 .95  
409 .95  

. 422  - 92  
435 .92  
450 .49  
465.17 
4 6 8 . 8 7  

Normal 
Stress 
(psf) 

1 0 6 4 . 1  
1708 .2  
2441 .9  
3139.8 
3533.5 
3 9 2 1 . 1  
4314 .8  
4706.5 
5091 .7  
5 4 8 3 . 1  
5874.5 
6 3 5 8 . 1  
6647.5 
6789 .2  
5773.8 
2666.2 

960.2 
426.2 

Vertical 
Stress 
(psf 1 

7 3 9 . 6  
1 5 9 4 . 4  
2304.8 
3 1 0 0 . 0  
3493.8 
3881 .3  
4275 .0  
4667.6 
5052.8 
5444.3 
5835 .7  
6319.4 
6611.4 
6753.4 
6886 .5  
4214.5 
1 5 1 7 . 9  

742 .7  

Pore Water 
Pressure 

(psf 1 

. o  

.o  

. o  

. o  
-0 
. o  
. o  
. o  
. o  
.o  
. o  
. o  
.o  
. o  
.o  
. o  
.o  
. o  

. o o  

.oo  

. o o  
-00 
* 00 
-00 
00 

.oo 
* 00 
.oo 
.oo  
-00 
. o o  
. o o  
* 00 

Shear 
Stress 
(psf 1 

3 3 7 . 5  293.5 0 
3 2 6 . 7  
349 .4  
3 5 3 . 7  
358 .0  
362.3 
3 6 6 . 6  
370.8 
3 7 5 . 1  
379 .4  
3 8 4 . 7  
386 .0  
3 8 6 . 0  
378.3 
683 .0  
246.0 
1 3 5 . 2  

Force Boundary Heigh 
R a t a  

Slice Right Force Interslice 
x-coord Angle Force Height Height 

(ft) (degrees) (lb) (ft) (ft) # 

5 .68  11 .83  .480 183 .00  7 . 7 5  1 5 2 7 8 .  
.453 1 8 9 . 0 0  7 .75  1 8 5 0 9 .  6 .20  13.68 
.397  23 .20  

1 
2 
3 220.00 7.75 39467 .  9 . 2 1  

t c )OO208  



4 240.00 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 

a 

ia 

260.00 
280.00 
300.00 
320.00 
340 -00 
360.00 

409.90 
410.00 
435.85 
435.99 
465.00 
465.34 
472.40 

380.00 

7.7s 
7.75 
7.75 
7.75 
7.75 
7.75 
7.75 
7.75 
7.75 
7.75 
7.75 
7.75 
7.75 
7.75 

. o o  

- 
45886. 10.28 2 96240 

?& 
-389 

52312. 
58746. 

71549. 
77911. 

90637. 
100151. 

108000. 
107238. 

4734. 

-2. 

65187. 

84274. 

iooiai. 

4298. 

11.39 
12.53 
13.69 
14.87 
16.07 
17.27 

20.30 
20.30 
21.91 
21.95 
5.59 
5.64 
-. 06 

ia .4a 

29.50 .386 
32.60 .3a4 
35.80 -383 
38.88 ,383 
41.96 
45.14 
48.23 

52.90 
55.15 
55.03 
12.40 

.oo  

52. aa  

1 1 . 8 8  

.3a3 
-383 

- 3 8 4  
-384 

-383 

.397 
-399 
-450 
-474 
. ooo  

Total Normal Stress = 3951.68 (psf) 

Shear Stress - - 402.44 (psf) 
Pore Water Pressure = . o o  (psf) 

Total Length of failure surface = 340.53 feet 

For the single specified surface and the assumed angle 
of the interslice forces, the SPENCER'S (1973) 
procedure gives a 

FACTOR OF SAFETY = 1.820 / 
Total shear strength available 
along specified failure surface = 249.463+03 lb 

000209 
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* 
* 
* 

* 

* 
* 

Problem Description : OSDF Final Long Term - Large Displ. 

15 SURFACE boundary segments 

Segment x-left y- lef t x-right 
. No. (ft) (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 ' 

' 1 2  
13 
1 4  
15 

5 .5  
3 5 . 5  
6 2 . 5  
6 7 . 0  

2 2 0 . 0  
2 4 0 . 0  
2 6 0 . 0  
2 8 0 . 0  
3 0 0 . 0  
3 2 0 . 0  
3 4 0 . 0  
3 6 0 . 0  
3 8 0 . 0  
4 1 0 . 0  
4 6 5 . 0  

9 5 . 6  
1 0 0 . 6  

9 9 . 4  
9 7 . 5  

1 2 3 . 0  
1 2 6  - 4  
1 2 9 . 7  
1 3 3 . 0  
1 3 6 . 4  
1 3 9 . 7  
1 4 3 . 0  
1 4 6 . 4  
1 4 9 . 7  
1 5 4 . 7  
1 6 0 . 2  

35.5 
6 2 . 5  
6 7 . 0  

2 2 0 . 0  
2 4 0 . 0  
2 6 0 . 0  
2 8 0 . 0  
3 0 0 . 0  
3 2 0 . 0  
3 4 0 . 0  
3 6 0 . 0  
3 8 0 . 0  
4 1 0 . 0  
4 6 5 . 0  
5 5 5 . 0  

y-right 
(ft) 

1 0 0 . 6  
9 9 . 4  
9 7 . 5  

1 2 3 . 0  
1 2 6  - 4  
1 2 9 . 7  
1 3 3 . 0  
1 3 6 . 4  
1 3 9 . 7  
1 4 3 . 0  
1 4 6 . 4  
1 4 9 . 7  
1 5 4 . 7  
1 6 0 . 2  
1 6 4 . 7  

Soil Unit 
Below Segment 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

11 SUBSURFACE boundary segments 

Segment x-left y-left x-right y-right Soil Unit 
No. (ft) (ft) (ft) (ft) Below Segment 

1 6 0 . 0  9 0 . 0  
2 1 2 0 . 0  1 0 0 . 0  . 
3 1 5 0 . 0  1 0 5 . 0  

1 ' 1 8 3  . 0, 1 0 5 . 0  4 , '  , 
. *  

, I - *  

1 2 0 . 0  1 0 0 . 0  
1 5 0 . 0  1 0 5 . 0  
1 8 3 . 0  1 0 5 . 0  

2 
2 
2 
1 



2 0 6 2  
142 .8  1 
148 .5  1 
1 5 2 . 9  1 
100 .0  3 
1 0 0 . 8  3 
102 .0  3 
103 .5  3 

5 
6 
7 
8 
9 

10 
11 

189 .0  
410.0  
467.0  
183.0  
220.0 
300.0  
410 .0  

1 0 6 . 0  
1 4 2 . 8  
1 4 8 . 5  
1 0 5 . 0  
1 0 0 . 0  
100 .8  
1 0 2 . 0  

410.0  
467 .0  
555 .0  
220.0  
300 .0  
410 .0  
555 .0  

3 Soil unit(s1 specified 

Soil Unit Weight Cohesion Friction Pore Pressure Water 
Surf ace 
No. 

Unit Moist sat. Intercept 
No. (pcf) (pcf) (psf 1 

Angle Parameter Constant 
(deg) Ru (psf 1 

1 125 .0  1 2 5 . 0  . o  
2 - 1 2 5 . 0  ~ 1 2 5 . 0  - . o  J 
3 125 .0  125 .0  .o  

25 .00  
30.00,). 

. o o  

.ooo  
-000 
,000 

. o  

. o .  

. o  

0 
- 0  
0 

NON-LINEAR MOHR-COULOMB envelope has been specified for 1 soil ( S I  

Soil Unit # 3 

Shear Stress 
(psf 1 

Point 
No. 

Normal Stress 
(psf 1 

-1000.0  
.o  

7 2 0 . 0  
2880.0  
6480 .0  1 

10080 .0  

.o  

. o  
316.8  
878.4  

1 5 8 4 . 0 /  
1 5 8 4 . 0  

Trial failure surface specified by 
the following 8 coordinate points : 

Point 
No. 

x-surf 
(ft) 

y-surf 
(ft) 

1 
, 2  

3 
4 
5 
6 
7 

1 6 7 . 1 0  
1 8 3 . 0 0  
220 .00  
300 .00  
3 9 0 . 1 1 i  
3 9 0 . 2 7  
416 .83  
424 .12  

114 .18  
105.00 

99 .80  
1 0 0 . 6 0  
1 0 1 . 6 3  1 
101 .78  
143 .48  
1 5 6 . 1 1  



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SELECTED METHOD OF ANALYSIS: Spencer (1973) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF INDIVIDUAL SLICE INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Slice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

x-base 
(ft) 

175.05 
186.00 
204.50 
230 .OO 
250.00 
270.00 
290.00 
310.00 
330.00 
350.00 
370.00 
385.05 
390.19 
400.14 
413.42 
420.48 

y-base height 
(ft) (ft) 

109.59 5.92 
104.58 12.75 
101.98 18.44 
99-90 24.80 

100.10 27.95 
100.30 31.05 
100.50 34.20 
100.71 37.34 
100.94 40.41 
101.17 43.53 
101.40 46.65 
101.57 48.97 
101.71 49.69 
117.27 35.79 
138.12 16.92 
149.80 5.95 

Nonlinear M-C Iteration Number - 

width 
(ft) 

15.90 
6.00 

31.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
10.11 

-16 
19.73 
6.83 
7.29 

1 

Iter # Theta FOS force 
2 8.4028 216916 
3 8.4430 2.6935 
4 8.4420 2.6935 

Iter # Theta FOS force 
1 8.4420 2,6935 

SLICE INFORMATION ... continued : 
Slice Sigma c-value phi U-base 

(psf 1 (psf) (lb) 

a-pha 

-30.01 
-8.00 
-8.00 

.57 

.57 

.57 

.57 
-65 
-65 
.65 
.65 
.65 

43.15 
57.51 
57.51 
60.01 

beta 

9.46 
9.46 
9.46 
9.65 
9.37 
9.37 
9.65 
9.37 
9.37 
9.65 
9.37 
9.46 
9.46 
9.46 
5..71 
5.71 

FOS moment 
2,7319 
2.6916 
2.6935 

FOS moment 
2,6935 

weight 
(lb) 

11759. 
9566. 

71448. 
62000. 
69875. 
77625. 
85500. 
93339. 

101018. 
108821. 
116625. 
61886. 
1013. 

88242. a 
14451. 
5420. 

U-top P-top Delta 
(lb) (lb) 

1 .  974.9 , . o  ' 30.00 0 
080214 

0. .oo  
. .  . .  ; .  . ;. ' .  . .  . . _ . .  



2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
15 
1 6  

1690.7  
2437.5 
3 1 4 3 . 1  
3540.3 
3 9 3 1 . 1  
4328.3 
4722.0  
5 1 0 9 . 1  
5502.5  
5896.0  
6188.4 
5114.3 
3024.2 
1430 .0  

465.8 

129 .6  14 .57  
1 2 9 . 6 J  1 4 . 5 7 1  
313.9 ’  11-09’ 
313 .9  11 .09  
313 .9  1 1 . 0 9  
3 1 3 . 9  1 1 - 0 9  
313 .9  1 1 - 0 9  
3 1 3 . 9  11.09 
3 1 3 . 9  1 1 - 0 9  
3 1 3 . 9  1 1 - 0 9  
313 .9 .  11 .09  
3 1 3 . 9  11 .09  

. o  25 .00  

. o  25 .00  

. o  30 .00  

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

2 O06 2 0. 
0. 0. 
0. 0. 
0. 0. 
0. I 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 

0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 

0:. 0. 

Slice Base 

(ft) 
# x-coord 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
15 
1 6  

1 7 5 .  OS 
186 .00  
204.50  
230.00  
250 .00  
270.00  
290.00  
310.00 
330 .00  
350 .00  
370 .00  
385.  OS 
390 .19  
400 - 1 4  
413.42 
420.48  

Normal Vertical Pore Water 
Stress Stress Pressure 
(psf 1 (psf 1 (psf 1 

974.9  
1 6 9 0 . 7  
2437.5 
3 1 4 3 . 1  
3540.3 
3 9 3 1 . 1  
4328.3 
4722.0  
5 1 0 9 . 1  
5502.5  
5896 .0  
6188 .4  
5114.3  
3024.2  
1430 .0  

465.8 

7 3 9 . 6  
1 5 9 4 . 4  
2304 .8  
3100 .0  
3493 .8  
3881.3  
4275 .0  
4667 .0  
5050.9  
5 4 4 1 . 1  
5831 .2  
6121 .3  
6211.5  
4473 .2  
211s .  2 

7 4 3 . 7  

. o  

. o  

. o  

. o  

.o  

. o  

. o  

. o  

. o  

.o  

. o  

. o  

.o  

. o  

. o  

. o  

.oo  

. o o  

. o o  
* 00 
. o o  
f 00 
. o o  
. o o  
-00 
. o o  
. o o  
. o o  
-00 
-00 
. o o  

Shear 
Stress 
(psf 1 

2 0 9 . 0  
211.3  
2 8 3 . 4  
345.3  
374 .2  
4 0 2 . 6  
4 3 1 . 5  
460 .2  
488 .3  
5 1 7 . 0  
545 .6  
5 6 6 . 9  
4 8 8 . 7  
5 2 3 . 6  
2 4 7 . 6  

9 9 . 8  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SPENCER‘S (1973)  -.Magnitude & Location of Interslice Forces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Slice Right Force Interslice Force Boundary Height 

# x-coord Angle Force Height Height Ratio 
(ft) (degrees) (lb) (ft) (ft) 

1 183.00 8 .44  
2 189.00  8 . 4 4  
3 220.00  8 .44  
4 240.00 8 .44  
5 260.00  8 .44  
6 280.00  8 .44  
7 300.00  8 .44  
8 320  O0 .._ I,_ 2, 8 ! ..44 
9 340.00  ’ 9.8!.:4,4h- < ‘ 

I . . ,  
, ‘ p i  

12409 .  
15132. 
34750 .  
41096 .  
4794s .  
55291 .  
63141.  
71354 .  
80046.  

5 .77  
6 . 3 1  
9 .18  

1 0 . 3 1  
1 1 . 4 1  
12 .48  
1 3 . 5 2  
1 4 . 5 5  
1 5 . 5 6  

1 1 . 8 3  
1 3 . 6 8  
23 .20  
26 .40  
2 9 . 5 0  
3 2 . 6 0  
3 5 . 8 0  
3 8 . 8 7  
41 .94  

000215 

. 4 8 8  

. 4 6 1  
- 3 9 6  
- 3 9 1  
. 3 8 7  
. 3 8 3  
- 3 7 8  
- 3 7 4  
- 3 7 1  



360.00' 8.44 89227. 16.56 45.11 .367 
.364 

10 
.11 380.00 8.44 98896. 17.54 48.19 

13 390.27 8.44 103257. 18.03 49.63 
14 
15 
16 

:;::a 12 390.11 8.44 103967. 18.04 49.75 

410.00 8.44 19008. 7 . "4  21.94 .354 

424.12 .oo 0. -26.48 .oo . o o o  
416.83 8.44 5211. 5.77 11.90 .485 

Total Normal Stress = 3542.66 ' (psf) 

Shear Stress - 396.28 (psf) 

Total Length of failure surface = 290.09 feet 

Pore Water Pressure = .oo (psf) 

For the single specified surface and the assumed angle 
of the interslice forces, the SPENCER'S (1973) 
procedure gives a 

1 FACTOR OF SAFETY = 2.693 

Total shear strength available 
along specified failure surface = 309.633+03 lb 
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PURPOSE 

QA 
Sampie 

Evaluate whether GCL QA sample no. 26 complies with the shear strength requirements given in the GCL specification 
(Section 02772, Paragraph 2.01.€3). 

Case Test Type Measured Shear Strengths Comply? 
(see note 

50si I 2011si I 4511si' above) 

METHOD 

The method for evaluating the GCL sample is outlined in RCI number 1702-006R The method involves the following basic 
steps. 

1. 

2. 

Use shear test results fiom the GCL sample to establish the envelopes of measured peak and large-displacement 
internal and interface shear strength. 
Reanalyze two slope stability cases that were included in the OSDF design calculations using the measured peak 
and large-displacement strength envelopes established in Step 1. Obtain the slope stability factors of safety for the 
critical potential slip surface for each analysis case. 
Compare the slope stability factors of safety computed in Step 2 to the baseline factors of safety. 3. 0 

Note: Whenever the shear test results for the GCL sample are higher than the shear strengths defined to obtain the baseline 
factor of safety, the slope stability analysis is not perfonned since it would necessarily result in a factor of safety higher than 
the baseline factor of safety. J 

SHEAR TEST RESULTS ' 

The results of the GCL internal shear and GCUgeomembrane interface shear tests performed on QA sample no. 26 are 

/ shown in the following table. The laboratory test results are presented in Appendix A. 

. : . , , <  
... ... 

. .  

GQO166-04/f9730128.dOC . 





01997 GcoSyntcc Coiisullonts 

TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 261 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

Bentofix NS GCL (GCL-26). GCL’s initial moisture content was 10.0%. GCL’s 

upper shear box: rigid substrate with textured steel gripping surface; 

final moisture content ranged from 49% to 70% for the test series; and 

lower shear box: rigid substrate with textured steel gripping surface. 

Designated Shear Plane: Within GCL 

Test Procedures for Each Normal Stress Condition: 

A fresh GCL specimen was trimmed from the bulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The ends 
of each geotextile were then sandwiched between a second rigid wooden substrate 
prior to testing. The entire test specimen was then placed in the shear box to 
provide confinement for the exposed bentonite component. The textured steel 
gripping surfaces were employed to minimize slippage between each geotextile 
component of the GCL and rigid wood substrate, therefore providing a relatively 
uniform transfer of shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 168 hours under 
a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was 
drained, and the GCL specimen was consolidated for 48 hours under each test 
normal stress. 

Test normal stresses: 5 ,  20, and 45 psi. 

Constant shear displacement rate: 0.004 idmin. 

The direction of shear for each interface direct  ear test was in the direction of 
manufacture (machine direction) of the Bentofix NS GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was 
achieved. 

GQOl66-04. I lF9730128 I I 

000221. 
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I997 CcaSyiitcc Coiisultaiils 

TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 26G 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

9 

9 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentofix NS GCL (GCL-26) with woven geotextile against geomembrane. GCL's initial 
moisture content WBS 9.1%. GCL's final moisture content ranged from 49 to 91 96 for the 
test series: 

'* 

80-mil NSC textured HDPE geomembrane (GM-11); and 

lower shear box: bedding layer of compacted concrete sand. 

Test Interface: GCL against geomembrane 

Test Procedures for Each Normal Stress Condition: 

A fresh specimen of concrete sand was compacted into the lower shear box by hand tamping 
to a relatively dense state under dry conditions forming a 3 in. thick bedding layer. 

A fresh specimen of geomembrane was trimmed from the bulk sample and attached to the 
lower shear box with mecharucal compression clamps. 

A fresh specimen of GCL was trimmed from the bulk sample and attached to the upper shear 
box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

9 

Soakmg conditions: The entire' test specimen was soaked in tap water for 168 hours under 
a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was drained, and 
the entire test specimen was consolidated for 48 hours under each test n o d  stress. 

Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each interface direct shear test was in the direction of manufacture 
(machine direction) of the geosynthetic samples. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

GQ0166-04.11F9730128 6 , , 
.i ... ._. , ,. 2 97.1 1 .I8 
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SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY 

.. 

A-1 FIGURE NO. 

PROJECT NO. GQO166-04.1 
DOCUMENT NO. F9730 1 20 
FILE NO. 

. .. 

FLUOR DANIEL FERNALD 

PHASE 1 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

6000 ::I 4500 

2000 

15OO 1 
1000 

TEST SERIES NUMBER 261: INTERNAL STRENGTH OF 
EENTOflX NS GCL (GCL-26) UNDER SOAKED I 

CONSOUDATED CONbrnONS 

TEST CONDITIONS - on = 5.0 psi - on = 20.0 psi 
CCLI o;, = 45.0 psi 

-------------- 

SOAKING 168 hrs at 3 psi 
CONSOUDATION: 48 hrs at each stress 
SHEW RAE 0.004 ln./rnln. 

SEE NOTE (3) 

AND 

SEE NOTE (2) 

o ~ l l l ~ l l l  1 1 1 1 1 1 ) 1 1 1 1 1  

0.0 0.3 0.6 0.9 1.2 1 5  1.8 21 2.4 2 7  3 
DISPLACEMENT (in.) 

NOTES: (1) A constant area of 1 ft2 was assumed when computing normal 
and shear stresses. 
No internal shear failure within GCL was observed. 
internal shear failure within GCL was observed. 

DATE TESTED: 29 OCTOBER TO 7 NOVEMBER 1997 oooz23 
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1.- - GEOSYNTEC CONSULTANTS 

SOILGEOSYNTHETIC INTERACTION TESTING LABORATORY 

FLUOR DANIEL FERNALD 

PHASE 1 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILllY 

FIGURE NO. A-2 
PROJECT NO. GQOl66-04.1 
DOCUMENT NO. F9730128 
FILE NO. 

50 

TEST SERIES NUMBER 261: INTERNAL STRENGTH OF 
BENTOflX NS GCL GCL-26) UNDER SOAKED AND 
CONSOLIDATED CON 6 ITIONS 

MEASURED SHEAR STRENGTHS ----------------------------------- 
U n  = 5.0 psi, 7- = 4.7 psi, TO = 4.3 psi 
a,, = 20.0 psi. TW = 9.5 psi. TU = 4.0 psi 
an = 45.0 psi. Tprdc = 17.9 psi, Tu = 5.6 psi 

4 = 18'; gp = 4-30 f I? 1.000 - 5E-m > = 0.719 
C..!.PEAK : 
t m w  LD STRENCTH: 6,,, = 2; am - 

SOAKING: 168 hrs, at 3 psi 
CONSOUOATION: 48 hrs at each stress 
SHEAR RATE: 0.004 in./rnin. 

SEE NOTE (4) / 

0 i l 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 l  

0 5 10 15 20 25 30 35 40 45 
NORMAL STRESS (psi) 

an le and adheslon were dertermlned from a best-fft llne drawn thmu h the 
t e s  data. Caution should be exercised in using the strength paramefern 
for applications involving normal Stresses autslde the range of 
stresses coveted the test series. 

e dls acsment shear strength (T ) was calculated 
rkn!h'? e s ear ? orce at a shear displaceme8 of 2 In. for each test. 
3 hemal shear failure wlthin GCL was observed. 
4 No internal failure within GCL was observed. 

& - ,  2 . '  ' ' 1  

NOTES. (1) The reported total-stress shear strength parameters of frictlon 

DATE TESTED: 29 OCTOBER TO 7 NOVEMBER 1997 
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TEST SERIES NUMBER 26G: BENTOflX NS GCL 

BO-mil NSC TEXTURED HDPE GEOMEMBRANE GM-11) 

GCL-26) 
WITH WOVEN GEOTEXTILE AGAINST GEOMEMBRAN L / 
UNDER SOAKED AND CONSOLIDATED CONDITIO tJ S 

TEST CONDITIONS - a,, = 5.0 psi - u,, = 20.0 psi - c,, = 45.0 psi 

-------------- 

SOAKING: 1 6 8  hrs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 In./rnin. 

NOTES: (1) The shear box size was 12 in. by 12 in. (300 mrn by 300 mm), 
and the contact area remained constant throughout the entire test. 

GCL rather than the intended interface. 
(2) Sliding (Le.. shear failure) was observed to occur within the 

DATE lJZS'ED?'29'' OCTOBER TO 7 NOVEMBER 1997 
FIGURE NO. A-3 
PROJECT NO. GQOl66-04.1 
DOCUMENT NO. F9730128 

- 
I- I 00022s 
'L GEO SYNTEC - CONSULTANTS 

FILE NO. SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY 
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FLUOR DANIEL FERNALD 

PHASE 1 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

50 

TEST SERIES NUMBER 26G: BENTOFIX NS GCL 
WITH WOVEN GEOTMTlLE AGAINST GEOMEMBRAN L / 
80-mil NSC TEXTURED HDPE GEOMEMBRANE GM-11) 
UNDER SOAKED AND CONSOUDATED CONDITIO t i  S 

GCL-26) 

MEASURED SHEAR !3TRENGTHS ----------------------------------- 
U n  = 5.0 psi, ~ p o d c  = 2.5 psi, TO = 2.0 psi 
un = 20.0 psi. T,,- = 8.6 psi, TD = 5.5 psi 
U n  = 45.0 psi, T- = 17.7 psi, T~ = 6.2 psi 

SEE NOTE (3) 
SOAKING: 168 hw at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR R A E  0.004 in./min. 

0 5 10 15 20 25 30 35 40 45 ! 
NORMAL STRESS (psi) 

NOTES: (1) The reported total-stress shear strength parametem of friction 
an le and adhesion were determined from a best-fit line drawn thmu h the 
t e 3  data. CautIon should be emetclsed in using the strength pamme%rs 

outside the range of 

DATE. TESTED: 29 OCTOBER TO 7 NOVEMBER 1997 - 
1.- ooo226 L GEOSYNTEC CONSULTANTS 

SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY. '< 
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. .., 

QA 
Sample 

I .  

PURP,OSE 

Case Test Type Measured Shear Strengths Comply? 
(see note 

5usi I 200si 1 45 psi. above) 

Evaluate whether GCL QA sample no. 27 complies with the shear strength requirements given in the GCL specification 
(Section 02772, Paragraph 2.0 1 .E.3). 

-'B&elineY 
27 

METHOD 

.:a g.&gqJ@-$ Zaqe-dtiplacexnen~~ -- .- . I. I.%-- .C_ 1; -.------ 

GCL Internal 4.7 / 4.2 J 7.6 d YES d' 

GCUGMB Interface 1.6 1 5.0 J 6.1 / YES / 

The method for evaluating the GCL sample is outlined in RCI number 1702-006R The method involves the following basic 
steps. 

1. 

2. 

Use shear test results fiom the GCL sample to establish the envelopes of measured peak and large-displacement 
internal and interface shear strength. 
Reanalyze two slope stability cases that were included in the OSDF design calculations using the measured peak 
and large-displacement mngth envelopes established in Step 1. Obtain the slope stability factors of safety for the 
critical potential slip surface for each analysis case. 
Compare the slope stability factors of safety computed in Step 2 to the baseline factors of safety. 3.  4 

' Note: Whenever the shear test results for the GCL sample are higher than the shear strengths defined to obtain the baseline 
factor of safety, the slope stability analysis is not performed since it would necessarily result in a factor of safety higher than 
the baseline factor of safety. / 

SHEAR TEST RESULTS 

The results of the GCL internal shear and GCUgeomembmne interface shear tests performed on QA sample no. 27 are 
shown in the following table. The laboratory test results are presented in Appendix A. 

I 27 I GCL Internal 4.8 psi 4 8.3 psi /' 17.4 psi c' YES 
GCUGMB interface 2.7 / I  8.4 J 17.4 1' YES 

GQO 166-04R9730 130.DOC 
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O1997 GooSyntcc Consultants . 8 .? 

TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 271 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

Bentofix NS GCL (GCL-27). GCL's initial moisture content was 10.0%. GCL's 

upper shear box: rigid substrate with textured steel gripping surface; 

final moisture content ranged from 55% to 71 % for the test series; and 

lower shear box: rigid substrate with textured steel gripping surface. 

Designated Shear Plane: Within GCL 

Test Procedures for Each Normal Stress Condition: 

A fresh GCL specimen was trimmed from the bulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel.gripping surfaces. The ends 
of each geotextile were then sandwiched between a second rigid wooden substrate 
prior to testing. The entire test specimen was then placed in the shear box to 
provide confinement for the exposed bentonite component. The textured steel 
gripping surfaces were employed to minimize slippage between each geotextile 
component of the GCL and rigid wood substrate, therefore providing a relatively 
uniform transfer of shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 168 hours under 
a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soaking period, the tap water was 
drained, and the GCL specimen was consolidated for 48 hours under each test 
normal stress. 

Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each interface direct shear test was in the direction of 
manufacture (machine direction) of the Bentofix NS GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was 
achieved. 

:: 1 
GQOl66-04.1 lF9730130 1 

000231 
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01 997 GcoSyiitcc Consultants 

TEST PROCEDURES AND CONDITIONS & 0 6 2 
TE- SERIES NUMBER: 276 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

0 upper shear box: rigid substrate with textured steel gripping surface; 

Bentofix NS GCL (GCL-27) with woven geotextiie against geomembrane. GCL's initial 
moisture content was 8.1 Z. GCL's final moisture content ranged from 53 to 80% for the 
test series; 

. 

80-mil NSC textured HDPE geomembrane (GM-11); and 

lower shear box: bedding layer of compacted concrete sand. 

Test Interface: GCL against geomembrane 

. Test Procedures for Each Normal Stress Condition: ' 

A fresh specimen of concrete sand was compacted into the lower shear box by hand tamping 
to a relatively dense state under dry conditions forming a 3 in. thick bedding layer. 

A fresh specimen of geomembraae was trimmed from the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

A fresh specimen of GCL was trimmed from the bulk sample and attached to the upper shear 
box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping d a c e  was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage bemeen the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soaking conditions: The entire test specimen was soaked in tap water for 168 hours under 
a normal stress of 3 psi. 

Consolidation conditions: After the 168 hour soalung period, the tap water was drained, and 
the entire test specimen was consolidated for 48 hours under each test normal stress. 

Test normal stresses: 5 ,  20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each interface direct shear test was in the direction of manufacture 
(machine direction) of the geosynthetic samples. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

GQOl66-04.1 lF9730130 97.1 1 .I8 
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ON-SITE DISPOSAL FACILITY 
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6000 

FIGURE NO. A- 1 
PROJECT NO. GQO166-04.1 
DOCUMENT NO. F9730 1 30 
FILE NO. 

TEST SERIES NUMBER 271: INTERNAL STRENGTH OF 
BENTOFIX NS GCL (GCL-27) UNDER SOAKED AND 
CONSOUDATED CONtbmONS 

TEST CONDITIONS - a, = 5.0 psi - a, = 20.0 psi 
CCII an = 45.0 psi 

-------------- 

SOAKING: 168 hrs at 3 psi 
CONSOLIDATION: 48 hra at each stress 
SHEAR RATE: 0.004 In./rnfn. 

n 
3 

NOTES: (1) A constant area of 1 ft2 was assumed when computing normal 
and shear stresses. 
No internal shear failure within GCL was observed. 
Internal shear failure within GCL was observed. 

- _ _  

DATE TESTED: 1 TO 10 NOVEMBER 1997 
000233 
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FLUOR DANIEL FERNALD 

PHASE 1 CONSTRUCTION' 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

1 1 ' 1 ' 1 1 1 1 1 ' 1 1 1 1 1 1 1 '  

TEST SERIES NUMBER 271: INTERNAL STRENGTH OF 
BENTOFIX NS GCL (GCL-27) UNDER SOAKED AND 
CONSOUDATED CONbrnONS ' 

MEASURED SHEAR STRENGTHS 

an = 5.0 psi, TW = 4.8 psi, TO = 4.7 psi 
Un = 20.0 psi, T w  = 8.3 psi. Tu = 4.2 psi 
Un = 45.0 psi, T w  = 17.4 psi, TU) = 7.6 psi 

C*.!* PEAK : 4 = 18.; 9, = 390 F 0.989 
a s w U 3  STRENGTH: dm = 4 ;  am = 5E*pf: > = 0.742 

SOAKING 168 hrs at 3 psi 
CONSOLIDATION: 48 hm at each stress 
SHEAR RATE: 0.004 in./min. 

SEE NOTE (3) 

I 

. * 8 .  1 

- DATE TESTED: 1 TO 10 NOVEMBER 1997 
. ,  - FIGURE NO. - 

1.- GQOl66-04.1 
DOCUMENT NO. F9730 1 30 

L GEOSYNTEC CONSULTANTS 
FILE NO. 

SOIL-GEOSYKMETIC INTERACTION TESTING LABORATORY 
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TEST SERIES NUMBER 27G: BENTOFlX NS GCL 

80-mil NSC TEXTURED HDPE GEOMEMBRANE 

GCL-27) 
WITH WOVEN GEOTMTlLE AGAINST GEOMEMBRAN i / 
UNDER SOAKED AND CONSOLIDATED CONDITIO r!i S 

GM-11) 

TEST CONDITIONS - a, = 5.0 psi - on = 20.0 psi - 0, = 45.0 psi 

-------------- 

SOAKING: 168 hcs at 3 psi 
CONSOLIDATION: 48 hrs at each stress 
SHEAR RATE: 0.004 In./mln. 

FLUOR DANIEL FERNALD 

PHASE 1 CONSTRUCTION 
DIRECT SHEAR TESTING 

ON-SITE DISPOSAL FACILITY 

3 - 
I- 
- 
'L G E O S Y N I ~  CONSULTANTS 
SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY 

6000 

FIGURE NO. A-3 
PROJECT NO. GQO166-04.1 
DOCUMENT NO. F9730 1 30 
FILE NO. 

u) 
2000 

1500 

1000 

A / \  SEE NOTE (2) 

I I I I I I  
0.0 0.3 0.6 0.9 1.2 1.5 1.8 21 2 4  2.7 J 

DISPLACEMENT (in.) 

NOTES: (1) The shear box size was 12 in. by 12 .in. (300 mm by 300 mm), 

(2) Sliding (i.e., shear failure) was observed to occur within the 

and the contact area remained constant throughout the entire test. 

GCL rather than the intended interface. 
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L GEOSYNTEC CONSULTANTS 
SOIL-GEOSYNTHETIC INTERACTION TESTING LABORATORY 

TEST SERIES NUMBER 27G: BENTOflX NS GCL 
WITH WOVEN GEOTDCnLE AGAINST GEOMEMBRAN i / 
80-mil NSC TEXTURED HDPE GEOMEMBRANE GM-11) 
UNDER SOAKED AND CONSOLIDATED CONDITIO r! S 

GCL-27) 

FIGURE NO. A-4 
PROJECT NO. GQOl66-04.1 
DOCUMENT NO. F9730 1 30 
FILE NO. 

MEASURED SHEAR STRENGTHS ----------------------------------- 
a, = 5.0 psi, ~pal( = 2.7 psi. T~ = 1.6 psi 
a, = 20.0 psi. = 8.4 psi, TLD = 5.0 psi 
0, = 45.0 psi. = 17.4 psi, 7LD = 6.1 psi 

SEE NOTE (3) 
SOAKING: 166 hrs at 3 psi 
CONSOLIDATION: 4 8  h n  ut each stress 
SHEAR RATE 0.004 in./rnin. 

O ; , l l , l l l l l l l , r l l , l I I  
0 5 10 15 20 25 30 35 40 45 f 

NORMAL S I R E S  (psi) 

an le and adheslon were determined from a &-fit line drawn thmu h the 
tes? data. Caution should be exercised In uslng the strength parameters 

NOTES: (1) The mparted tatnl-strem shear strength pammeters af frlctlon 

stresses outside the range of 

shear strength ( T ~ )  was calculated 
shear displacement of 2 in. for each test. 8 %ding Le., shear failure) was observed to occur within the 

L rather 6 an the Intended Interface. 
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PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: O4- j  
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Geomembrane Conformance Test Results 



Y 

21.5 
20.7 

GEOSYNTEC CONSULTANTS 

0.41 > 12 PASS 
2.00 > 12 PASS 

Materials Testing Laboratory 

435.7 
407.1 

CLIENT: GeoSptec ConsuIhts 
PROJECT: FLUOR DANIEL F E M L D  OSDF 

CONTA CT: M. Dave PiiiUips 
GEOSYNTEC JOB NO.: GQO409-04. I 

23.41 > 300 PASS 
29-99 > 3m . PASS 

GEOMEMBRANE TEST RESULTS 

- 
I 2 3 4 5 6 7 8 9 IO 

COMUENTS: 
RD = ROLL DIRECTION 
XD = CROSSROLL DlRECTlON 
NIA = NOT APPLICABLE 
* THICKNESS SPECIFICATION MINIMUM 76 mils, AVERAGE MUST BE 80 mils OR GREATER. 

Ah4 TERL4 L: HDPE (Tertureq 

SAMPLER ID: M. Dave PhiUlps 
GEOSYNTEC ID: 5I62-FLQC-12514 

CLIENTID: GM-19, LOT#Z45473, ROLL#AK4200 

DA TE TESTED: 7ROB8 

IENSITY (ASTM D792) 

:HICKNESS (ASTM D5994) 

fIELD TENSION (ASTh4 D638) 
RD 
XD 

flELD ELONGATION (ASTh4 D638) 
RD 
XD 

IREAK TENSION (ASTM D638) 
RD 
XD 

IREAK ELONGATION (ASTh4 D638) 
RD 
XD 

:ARBON BLACK CONTENT 
(ASTM D1603) 

:ARBON BLACK DISPERSION 
(ASTM D5596) 

d a  

dcc 

mm 
mil 

Iblin. 

% 

Iblin. 

% 

% 

NIA 

!'ROPERTY(STANDA RD) W I T  IUEAN STD SPEC. PASSEAIL 
;PECIFIC GRAVITY (ASTM D792) 0.9463 I 0.00035 I > 0.940 I PASS 

I I I 

81 
> 168 

1391 76.5 > 200 PASS 
1320 89.4 > 200 PASS 

245 NIA 7 -1 PASS 

I I I I I 
0 1997 GEOSYNTEC CONSULTANTS 

QC1.D. rd7 DATE: k/7/f& 



- 
m .  m - GEOSYNTEC CONSULTANTS 

0.9455 0.9458 0.9457 09459 0.9458 

0,9431 0.9434 0.9433 0.9435 0.9434 

Materials Testing Laboratory 

SPECIFIC GRAVITY (ASTM D792) 0.9457 I 0.00015 I > 0.940 I PASS 

DENSITY (ASTM D792) 

I I 1 

. -  CLIENT: GeoSjmtec Consultan& 
PROJECT: FLUOR DANIEL E E M L D  OSDF 

.. . CONTACT: M. Dave PhiUips 

- L.* 

'y;. G E O S W E C  JOB NO.: GQO409-04.1 
. i  L - r.-. 

2.08 
82.0 

GEOMEMBRANE TEST RESULTS 

2.10 2.07 2.08 2.11 2.11 2.11 . 2.12 2.08 2.06 THlCKNESS(ASTM D5994) 
82.5 81.5 82.0 83.0 83.0 83.0 83.5 82.0 81.0 

MA TERL4 L: HDPE (Textured) 

SAMPLER ID: h k  Dave Phihps 
CLIENTID: GM-20, LOT#Z45473, ROLWAK42IO 

G E O S W E C  ID: 5163-FLQC-1251-1 
DA TE TESTED: 7ROB8 

2.09 
82.4 

0.020 NIA 
0.78 1 6 1  80 PASS 

20.8 
21 .o 

YIELD TENSION (ASTM D638) 
RD 
XD 

YIELD ELONGATION (ASTM D638) 
RD 
XD 

BREAK TENSION (ASTM D638) 
RD 
XD 

BREAK ELONGATION (ASTM D638) 
RD 
XD 

CARBON BLACK CONTENT 

.- . 

-:a 
'L3 

: -a 
N. a, 
3 

(ASTM D1603) 

CARBON BLACK DISPERSION 
(ASTM D5596) 

2.79 > 12 PASS 
3.76 > 12 PASS 

d a  

dcc 

mm 
mil 

Ibfin. 

YO 

Ibiin. 

YO 

YO 

NIA 

I I I 

I I I 
0.9434 I 0.00015 I NIA I I .  . '. 

. /  

218.9 > 168 PASS 

41 
396.2 11.12 > 300 

PASS 

I I I 

2.61 1 NIA I 2-3 I PASS 
I -  I I 

I I 

I I I 1 I I I 

I I 1 I I I I I I I I I I I 
COMMGNIS: 0 1997 GEOSYNTEC CONSULTANTS 
RD = ROLL DIRECTION 
XD = CROSSROLL DIRECl'ION QC I.D. f l 7  DATE: 8/7/?f 
N/A = NOT APPLICABLE 
* THlCKNESS SPECIFICATION h4INlMuM 76 mils, AVERAGE MUST BE 80 mils OR GREATER. 

0 a 



Materials Testing Laboratory 

8- 

kh 09467 09470 09462 09461 09465 

-" 09443 09446 09438 09437 09441 
" 

GEOMEMBRANE TEST RESULTS 

SPECIFIC GRAVITY (ASTM D792) 09465 I 000037 I > 0 940 I PASS 

DENSITY (ASTM D792) 

I I I 

MA TERM L: HDPE (Terlured) 

PROJECT: FLUOR DANIEL F E M L D  OSDF SAiWLER ID: M. Dave Phifips 
CLIENT: GwSptec Consulhuts CLIENT ID: GM-21,LOT#Z45476, ROLL#AK4226 

CONTACT: M. Dave Phiflips G E O S W E C  ID: 5164-FLQC-1251-I 
GEOSYNTEC JOB NO.: GQO409-04.1 DA TE TESTED: 7ROB8 

0.9441 0.00037 NIA 

.' . . .. 
!: '. 
,--. 
_. - 
.. . 

22.9 18.4 20.4 19.8 20.9 
21.8 18.4 20.5 18.4 18.3 

' .  
THICKNESS (ASTM D5994) 

YIELD TENSION (ASTM D638) 
RD 
XD 

434.2 442.0 357.4' 399.3 404.8 
431.0 394.6 383.2 405.8 420.0 

202.4 
200.1 

1372 1429 1123 1281 1325 
1432 1255 1243 1331 1364 

3.78 > 168 PASS 
6.72 > 168 PASS 

Cat.-2 Cat.-I Cat.-1 Cat.-1 Cat.-1 Cat.-1 Cat.-2 Cat.-2 Cat.-2 Cat.-1 NIA 

YIELD ELONGATION (ASTM D638) 
RD 
XD 

BREAK TENSION (ASTM D638) 
RD 
XD 

BREAK ELONGATION (ASTM D638) 
RD 
XD 

CARBON BLACK CONTENT 
(ASTM Dl603) 

CARBON BLACK DISPERSION 
(ASTM D5596) NIA CAT-1 or2 PASS a 

N 

nla 

glcc 

mm 
mil 

Ibhn. 

% 

Ibhn. 

% 

% 

NIA 

$1 
> 12 PASS ~1 
> 300 c L  
> 200 PASS: 

I I 
COMMErn: 8 I997 GEOSYNTEC CONSULTANTS 
RD = ROLL DIRECTION 
XD = C R O S R O L L  DIRECTION 
N/A = NOT APPLICABLE 

THICKNESS SPECIFICATION MINIMUM 76 mils, AVERAGE MUST BE 80 mils OR GREATER. 

I I I I 

QC1.D. #7 DATE: 8/7/9k 



D -- m 

m GEOSYNTEC CONSULTANTS 
Materials Testing Laboratory GEOMEMBRANE TEST RESULTS 

MA TERL4 L: HDPE (Textured) 
CLIENTID: GM-22, LOT#245474 ROLLb’AK4UJ 

SAMPLER ID: M. Dave Phillips 
CLIENT: GeoSyntec ConsuItants 

PROJECT: FLUOR DANIEL FERULLLD OSDF 
CONTACE M. Dave Phillips GEOSYNTEC ID: 5165-FLQC-1251-I 

DA TE TESTED: 7/22/98 G E O S W E C  JOB NO.: GQ0109-04 I 

0.9440 

- - 
I 2 3 4 

’ECIFIC GRAVITY (ASTM D792) 0.9463 I 0.00016 I > 0.940 I PASS 
I 1 

0 
,5 
0 
N 
P rn 

0.00016 NIA 

COMMEh’TS: 
RD = ROLL DIRIXTION 
XD = CROSS-ROLL DIRECTION 
NIA = NOT APPLICABLE 
* THICKNESS SPECIFICATION MINIMUM 76 mils, AVERAGE MUST BE 80 mils OR GREATER. 

2.09 
82.3 

ENSITY (ASTM D792) 

HICKNESS (ASTM D5994) 0.027 NIA 
1.06 161 80 PASS 

IELD TENSION (ASTM D638) 
:D 
:D 

IELD ELONGATION (ASTM D638) 
1D 
CD 

REAK TENSION (ASTM D638) 
ID 
CD 

REAK ELONGATION (ASTM D638) 
t D  
<D 

ARBON BLACK CONTENT 
(ASTM D1603) 

:ARBON BLACK DISPERSION 
(ASTM D5596) 

206.4 
207.6 

d a  

d c c  

mm 
mil 

Ibiin. 

% 

Iblin. 

% 

% 

NIA 

6.25 > 168 PASS 
1.24 > 168 PASS 

NIA NIA CAT-I 012 PENDINQ 

NIA (ASTM D5596) 

1 1  
1372 106.6 > 200 PASS 

NIA NIA CAT-I or2 PASS 

I I I 

2.20 I NIA I 2-3 I PASS 
I -  I I 



Materials Testing Laboratory 

SPECIFIC GRAVITY (ASTM D792) 

GEOMEMBRANE TEST RESULTS 

0.9462 I 0.00023 I > 0.940 I PASS 
I I 1 

.'+> ::. 
hl 

0.9439 

0 
r3 
0 
P3 
rp 

- 0  

0.00023 NIA 

CLIEhT: GeoSptec Consultants 
PROJECT: FLUOR DANIEL FERNALD OSDF 

CONTACT: M. Dave PhiLhps 
GEOSYNTEC JOB NO.: GQO409-04.1 

2.1 1 0.044 
83.1 1.72 

1 2 3 4 5 6 7 8 9 10 

. .  
..- 
. .  

,A 

COMMENES: 
RD = ROLL DIRECTION 
XD = CROSSROLL DIRECTION 
NIA = NOT APPLICABLE 

THICKNESS SPECIFICATION MINIMUM 76 mils, AVERAGE MUST BE 80 mils OR GREATER. 

NIA 
7 6 / 8 0  PASS 

h44 TERL4 L: HDPE (Textured) 
CLIENTID: GM-23, LOT#Z45476, ROLWAK4248 

SAMPLER ID: M. Dave PhiLhps 
GEOSYNTEC ID: 5166-FLQC-12514 

' DATE TESTED: 7ROB8 - 
202.0 
202.3 

4.06 > 168 PASS 
2.10 > 168 PASS 

DENSITY (ASTh4 D792) 

THICKNESS (ASTM D5994) 

N/A 

YIELD TENSION (ASTM D638) 
RD 
XD 

YIELD ELONGATION (ASTM D638) 
RD 
XD 

BREAK TENSION (ASTM D638) 
RD 
XD 

BREAK ELONGATION (ASTM D638) 
RD 
XD 

CARBON BLACK CONTENT 
(ASTM D1603) 

CARBON BLACK DISPERSION 
(ASTh4 D5596) 

a 
6\a 

N/A CAT-1012 PASS 

d a  

dcc 

mm 
mil 

Ibh. 

% 

Ib/ii. 

% 

% 

NIA 

I I I 

I I 1 1 1  
412.5 13.23 > 300 

I-- I I I I 

0 2.56 PASS 

I I 

8 1997 GEOSYNTEC CONSULTANTS 

QCLD. 8 7  DATE: 8/1/98 



D 

=I 
m - GEOSYNTEC CONSULTANTS 

0.9462 

0.9438 

Materials Testing Laboratory 

0.9463 0.9459 0.9461 0.9459 

0,9439 0.9435 0.9437 0.9435 

GEOMEMBRANE TEST RESULTS 

2.21 
87.0 

CLIENT: GeoS'tec Consullaots 
PROJECT: FLUOR DANIEL FERNALD OSDF 

CONTA C P  Mr. Dave Philhps 
GEOSYNTEC JOB NO.: GQO409-04.1 

2.07 2.07 2.02 2.13 2.08 2.07 2.08 2.11 2.11 
81.5 81.5 79.5 84.0 82.0 81.5 82.0 83.0 83.0 

- 
1 2 3 4 5 6 7 8 9 

C J 
202.5 209.5 210.3 209.2 206.0 
216.8 216.6 208.0 223.4 216.4 

IO 

207.5 
216.2 

3.24 > 168 PASS 
5.47 > 168 PASS 

20.6 
19.1 

22.2 19.1 21.6 19.5 
19.6 18.1 20.6 19.4 

20.6 
19.3 

0 a 
0 
N cn 
0 

1 I I I I I I I I I I 
COMMEhTS: 
RD = ROLL DIRECTION 
XD = CROSSROLL DIRECTION 
NIA = NOT APPLICABLE 

THICKNESS SPECIFICATION MINIMUM 76 mils, AVERAGE MUST BE 80 mils OR GREATER. 

1.33 > 12 PASS 
0.89 - e >  12 PASS 

iU4 TERL4 L: HDPE (Tertured) 

SAMPLER ID: Mr. Dave Phillips 
CLIENT ID: GM-24, LOT#Z45476, ROLHAK4265 

GEOSYNTEC ID: 5167-FLQC-1251-1 
DA TE TESTED: 7/20/98 

2.56 

- 
Uh'IT MELLN STD SPEC. PASSEAIL' . PROPERTY (STANDARD) 

N/A 2-3 PASS 

SPECIFIC GRAVITY (ASTM D792) 

N/A 

DENSITY (ASTM D792) 

NIA CAT-1 012 PASS 

I'HICKNESS (ASTM D5994) 

YIELD TENSION (ASTM D638) 
RD 
XD 

YIELD ELONGATION (ASTM D638) 
RD 
XD 

BREAK TENSION (ASTM D638) 
RD 
XD 

BREAK ELONGATION (ASTM D638) 
RD 
XD 

CARBON BLACK CONTENT 
(ASTM D1603) 

CARBON BLACK DISPERSION 
(ASTM D5596) 

n/a 

dcc 

mm 
mil 

Ibhn. 

% 

Ibhn. 

% 

% 

NIA 

0.9437 0.~018 NIA 

1 
2.10 0.050 NIA 
82.5 1.99 161 80 PASS 

41 
> 200 

I I I I I 
0 1997 GEOSYNTEC! CONSULTANTS 

QC1.D. 67 DATE: f / 7 / P k  



GEOSYNTEC CONSULTANTS 

199.6 

Materials Testing Laboratory GEOMEMBRANE TEST RESULTS 

3.07 > 168 PASS 

CLIENT: GeoSptec Consultants 
PROJECT: FLUOR DANIEL F E M L D  OSDF 

CONTA CT: MI. Dave PhiIhps 
GEOSMVTEC JOB NO.: GQO409-04.1 

207.8 4.47 > 168 PASS A 

- 
1 2 3 4 5 6 7 8 9 10 

. . -- 
* -  . '. 

L.  

'17.8 
18.6 

I 1 I I I I I I I 

,198.4 I 199.6 I 202.8 I 202.2 I 195.2 I I I I I 
209.8 I 200.6 I 212.0 1 206.6 I 210.0 I 

19.9 18.5 21.8 19.9 
19.9 18.0 18.6 19.1 18.8 

I I 

0.71 > 12 PASS 

404.0 
445.4 

I I I I I I I I I I 
421.2 445.6' 437.2 416.0 
419.2 429.5 389.2 424.7 

424.8 
421.6 

I I I I I I I I I I I 

- .- 
16.65 > T M  PASS 
20.58 > 300 PASS 

I I 1 I 

1295 
1455 

t I I I I I I I I I 

1332 1459 1425 1354 
1404 1399 1246 1343 

COMAIEVIS: 
RD = ROLL DIRECTION 
XD = CROSROLL DIRECTION 
NIA = NOT APPLICABLE 

THICKNESS SPECIFICATION MINIMUM 76 mils, AVERAGE MUST BE 80 mils OR GREATER. 

SPECIFIC GRAVITY (ASTM D792) 

IENSITY (ASTM D792) 

rHICKNESS (ASTM D5994) 

MA TERL4 L: HDPE (Terlured) 

SAMPLER ID: M. Dave Phihps 
CLIENTID: GM-25, LOTfZ45476, ROLMAK4272 

GEOSYIVTEC ID: 5168-FLQGI2.51-I 
DA TE TESTED: 7R048 

nfa 

g/cc 

mm 
mil 

Ibfm. 

% 

Ibh .  

% 

% 

NIA 

- 
PROPERTY (STANDARD) UNIT MEAN STD SPEC. PAS-AIL 

0.9469 I 0.00021 I > 0.940 I PASS 
I I I 

I I 2.08 I 0.021 I NIA I 

U'IELD TENSION (ASTM D638) 
RD 
XD 

U'IELD ELONGATION (ASTM D638) 
RD 
XD 

3REAK TENSION (ASTM D638) 
RD 
XD 

3REAK ELONGATION (ASTM D638) 
RD 
XD 

ZARBON BLACK CONTENT 
(ASTM D1603) 

ZARBON BLACK DISPERSION 
(ASTM D5596) 

81.8 I 0.82 I 76/80 I PASS 
1 I I 

A 
1 1 1 

19.5 I 1.53 I > 12 I PASS 

I I I I I 

1369 > 200 PASS 

2.56 NIA 2-3 PASS 

N/A N/A CAT-I or2 PASS 

I I I I I 
0 1997 GEOSYIVTEC CONSULTANTS ' 

QC1.D. b7 DATE 8/I/Pk 



D -- m - GEOSYNTEC CONSULTANTS 
Materials Testing Laboratory GEOMEMBRANE TEST RESULTS 

2.09 
82.3 

CLIEhT: GeoSyotec ConsuItants 
PROJECT: FLUOR DANIEL FERAMLD OSDF 

CONTA CT: M. Dave Phillips 
GEOSYNTEC JOB NO.: GQO409-04.1 ... 

. .  - 
0.023 NIA 
0.92 76180 PASS 

I .: 2 3 4 5 6 7 8 9 10 

0.94613 I 0.9459 I 0.9461 I 0.9467 I 0.9464 I I I I I 
I I I I I 

432.6 
412.6 

COMMEN'TS: 
RD = ROLL DIRECTION 
XD = C R O S S R O U  DIRECTION 
NIA = NOT APPLICABLE 

THICKNESS SPECIFICATION MINIMUM 76 mils, AVERAGE MUST BE 80 mils OR GREATER. 

20.64 > 300 PASS 
5.16 > 300 PASS 

MA TERL4 L: HDPE (Tertured) 
CLIEhTID: GM-26, LOT#Z45477, ROLUAK4283 

SAMPLER ID: M. Dave Phillips 
GEOSYNTEC ID: 5169-FLQC-12514 

DA TE TESTED: 7/20/98 

NIA 

PROPERTY [STANDARD) W I T  MEAN STD SPEC. PASSFAIL 
iPECIFIC GRAVITY (ASTM D792) 0.9462 I 0.00033 I > 0.940 I PASS 

I I I 

NIA CAT-I 012 PASS 

IENSITY (ASTM D792) 

rHICKNESS (ASTM D5994) 

YIELD TENSION (ASTM D638) 
RD 
XD 

YIELD ELONGATION (ASTM D638) 
RD 
XD 

BREAK TENSION (ASTM D638) 
RD 
XD 

BREAK ELONGATION (ASTM D638) 
RD 
XD 

CARBON BLACK CONTENT 
(ASTM D1603) 

CARBON BLACK DISPERSION 
(ASTM D5596) 

nla 

g/cc 

mm 
mil 

b i n .  

% 

Ibiin. 

% 

% 

N/A 

I I I 

I I I 
0.9439 I 0.00033 I NIA I 

I I I I 
I I I .  I 

111 
> 200 

1 I I 

QCLD. d 7  DATE: 8/7/fJ 
0 1997 GEOSYNTEC CONSULTANTS 



~ 

Materials Testing Laboratory 

2.10 
82.6 

GEOMEMBRANE TEST RESULTS 

0.031 NIA ~ 

1.23 7 6 1  80 PASS 

I MA TERL4 L: HDPE (T'lured) 
CLIENT: GeoSyotec Consultaob CLIENT ID: GM-27, LOT#Z45477, ROLL#AK4294 

PROfECE FLUOR DAMEL FERNALD OSDF 5XWLER ID: M. Dave Phiips 
CONTACT: M. Dave Phiil'ips GEOSYNTECID: 51 70-FLQC-1251-I 

GEOSYNTEC JOB NO.: GQO409-04. I DA TE TESTED: 7LOD8 

207.1 
204.7 

I 2 3 4 5 6 7 8 9 10 PROPERTY(STANDARD) UNIT MEAN STD SPEC. PASWAIL 
0.9465 I 0.9462 I 0.9462 I 0.9464 [ 0.9460 I I I I I SPECIFIC GRAVITY (ASTh4 D792) 0.9463 I 0.00019 I > 0.940 1 PASS 

I I 1 I I 1 I 

2.04 > 168 PASS 
6.68 > 168 PASS 

I,.,, 

18.9 0.95 > 12 PASS 
19.3 0.84 > 12 PASS 

I 

208.4 
199.8 

418.8 
411.0 

I 

13.52 > 300 PASS 
13.40 1300 PASS 

I p- 
I 

I 
Cat.-2 E 

0.9438 0.9438 0.9440 0.9436 

2.10 2.12 2.04 2.07 2.11 2.15 2.11 2.12 2.06 
82.5 83.5 80.5 81.5 83.0 84.5 83.0 83.5 81.0 

I I 1 I I I I 

I 1 I I I I I I I 
205.0 210.0 206.4 205.8 
212.0 207.8 208.2 195.8 

17.9 19.9 19.1 17.9 
18.6 19.2 20.5 18.5 

I I I I I I I I I 
403.4' 406.2' 430.8 421.4 
423.0 394.4 404.4 426.4 

I I I I I I 

I I I I I I I I I 
1263 1279 1356 1351 
1335 1255 1330 1400 

DENSITY (ASTM D792) 

THICKNESS (ASTh4 D5994) 
I 

YIELD TENSION (ASTM D638) 
RD 
XD 

YIELD ELONGATION (ASTM D638) 
RD 
XD 

BREAK TENSION (ASTM D638) 
RD 
XD 

 BREAK ELONGATION (ASTM ~ 6 3 8 )  

CARBON BLACK CONTENT 
(ASTM D1603) 

CARBON BLACK DISPERSION 
(ASTM D5596) 

nla 

d c c  

mm 
mil 

Iblin. 

YO 

Iblin. 

YO 

YO 

NIA 

' 
1319 44.0 > 200 PASS 
1324 53.2 > 200 PASS 

' 

I I I I I 
2.50 1 NIA I 2-3 I PASS 

I -  I I 

1 

cn 

t I I I I I 
COMMENTR 8 1997 GEOSYNTEC CONSULTANTS 
RD = ROLL DIRECTION 
XD = CROSSROLL DIRECTION Q C I . D . f l ?  DATE: f/r& 
NIA = NOT APPLICABLE 
* THICKNESS SPECIFICATION MINIMUM 76 mils, AVERAGE MUST BE 80 mils OR GREATER. 



- Materials Testing Laboratory 

0.9450 

CLIEhT: GeoSjntec Consultant3 
PROJECT FLUOR DANIEL FERMLD OSDF 

COhTACT: M. Dave PhiIhps 
. GEOSYNTEC JOB NO.: GQO409-04. I - 

2 3 4 5 6 7 

540 
0.00052 NIA 

GEOMEMBRANE TEST RESULTS 

2.13 
83.7 

BST DATE: 9/28/98 

0.035 NIA QM39 
1.38 > 76180.  PASS $30 

AU4 TERL4 L: HDPE (Textured) 

SAMPLER ID: Mr. Dave PhiIhps 
GEOSYNTEC ID: 5807-FLQC-I251 -I 

CLIENT ID: GM-28, LOT#Z-45448, ROLUAK2528 

DA TE TESTED: 9L?8/98 

202.1 
206.6 

- . BST 
8 9 10 PROPERTY (STANDARD) UNIT MEAN STD SPEC. PASWAIL CODE 

2.26 > 168 PASS QM32 
4.92 > 168 PASS $95 

- .  

CObfMENlS: 
RD = ROLL DIRECTION 
XD = CROSSROLL DIRECTION 
NIA = NOT APPLICABLE 

THICKNESS SPECIFICATION MINIMUM 76 mils, AVERAGE MUST BE 80 mils OR GREATER. 

21 .o 1.42 > 12 PASS 
21.6 1.42 > 12 PASS 

r 

SPECIFIC GRAVITY (ASTM D792) 

423.1 
430.8 

I 0.9473 I0.00052 I > 0.940 I PASS I Q M I 4  

21.12 > 300 PASS 
8.19 > 300 PASS 

DENSITY (ASTM D792) 

1365 
1403 

THICKNESS (ASTM D5994) 

78.0 . > 200 PASS 
36.1 > 200 PASS 

YIELD TENSION (ASTM D638) 
RD 
XD 

NIA 2.33 

YIELD ELONGATION (ASTM D638) 
RD 
XD 

2-3 PASS QM04 
$8 1 

BREAK TENSION (ASTM D638) 
RD 
XD 

NIA 

BREAK ELONGATION (ASTM D638) 
RD 
XD 

NIA CAT-I 012 PASS QMOS 
$50 

CARBON BLACK CONTENT 
(ASTM D1603) 

CARBON BLACK DISPERSION 
(ASTM D5596) 

d a  

dcc 

mm 
mil 

Ibhn. 

% 

Ibhn. 

Ye 

% 

NIA 

I 1 I 1 

0 1997 GEOSYNTEC CONSULTANTS 

QC1.D. A7 DATE: ?At/$# 
SUB-TOTAL 



GEOSYNTEC CONSULTANTS 

2.24 
88.00 

Materials Testing Laboratory 

2.11 2.20 2.15 2.04 2.21 2.10 2.12 2.13 2.06 
83.00 86.50 84.50 80.50 87.00 82.50 83.50 84.00 81.00 

CLIENT: GeoSyotec Consultan& 
PROJECT: FLUOR DANIEL F E M L D  OSDF 

CONTACT: M. Dave PbiUips 
GEOSYNTEC JOB NO.: GQO409-04. I 

213.4 
216.6 

GEOMEMBRANE TEST RESULTS 

207.2 201.4 212.6 195.2 
206.2 210.8 205.2 208.0 

MA TEROL L: HDPE (Texhued) 

SAMPLER ID: Mr. Dave Phihps 
GEOSYNTEC ID: 6200-FLQC-1251-1 

CLIENTID: GM-29, LOT# Y45934, ROLWAJ5175 

DATE TESTED: 10/14/98 

21.3 
21.9 

1.16 > 12 PASS 
1.61 > 12 PASS 

I I I I I I I I I '  

0.9466 [ 0.9441 I 0.9453 I 0.9446 I 0.9453 1 I I I 
I I I I 1 I 

21.8 
20.6 

19.8 22.2 20.4 22.4 
19.7 23.1 23.1 22.8 

I I I I I I I I I I 1 

L 
392.8 
381.5 

459.0 438.0' 458.3 460.8 
426.3 436.4 418.9 359.9 

0 
n 

1262 1496 1416 1496 1505 
1243 1390 1402 1346 1167 

t I 

I I 
I 

I 
I I 

I I I I I 

I 
I 

I 
I 

I 
I 

1435 
1310 

103.2 > 200 PASS 
101.4 > 200 PASS 

1 
1 

DENSITY (ASTM D792) 

THICKNESS (ASTh4 D5994) 

YIELD TENSION (ASTM D638) 
RD 
XD 

YIELD ELONGATION (ASTM D638) 
RD 
XD 

BREAK TENSION (ASTM D638) 
RD 
XD 

BREAK ELONGATION (ASTM D638) 
RD 
XD 

CARBON BLACK CONTENT 
(ASTM D1603) 

CARBON BLACK DISPERSION 
(ASTM D5596) 

d a  

dcc 

mm 
mil 

Ibiin. 

% 

Ibiin. 

% 

% 

NIA 

I I I 

0.9452 I 0.00094 I NIA 1 
I I I I 

0.063 j{ 
1 1 

I I 

1 I I I I I I I I I 1 1  I I I I I 
COMMENlS: 0 1997 GEOSYNTEC CONSULTANTS 
RD = ROLL DIRECTION 
XD = C R O S S R O U  DIRELXION QC I.D. 7f7 DATE: l'hh8 
NIA = NOT APPLICABLE 

THICKNESS SPECIFICATION MINIMUM 76 mils, AVERAGE MUST BE 80 mils OR GREATER. 



-- 2 0 6 2  

Bill of Lading 

’. i , j . :  
. .  

. . .  

000256 



:arrier Ref. 
CARRIER NAME: 
CARRIER SIGNATURE: <&d&d& 

n -  

il 
rddress:. 19103 GUNDLE ROAD 

HOUSTON, TX 77073 

Truckers P.0. # ',,sails630 
The agreed or 'declared value 01 IIW property is hereby specifically 

slated by the shipper lo be not exceeding per - .. . 

Sign Here For Agent.01 Shipper : ' ..' 
. . . . ,  

. . .  . , . .  
. . ' . .... . . . .  . ,  .... . 

Agent for S$pperi:..;' ' .  . . . - 
. .  

. . .  (GSE LINING TECHNOLOGY,. INC:..:. . . . .  

0 € ? 0 2 ~ ~  
Agent must sign. detech,and r e h  a copy 01 lhls Shlpplng Order. 





. .  

. .  . .. . .  .. .. . . .  irrier Ref. . ' 





APPR0VED:AGEYT FOR SHIPPER) 

TRUCK 
, 



U 
. .  si*.' ' Here For SFi . . .  .:e- d'. . . .  .? ' .  . , ,  

. . . . . .  ." .. . - . . . . .  - . . .  . . . . .  n... . . .  . . " . .  , . . Adaress: ' 191 03 GUNDLE ROAD . g . . . .  .1 . . . . .  . .  . . .  HOUSTON, .>.. TX 77073 . .  
1 .  

Truckers P.O. # 861 13630 
The agreed or declared ValUB of the property is hereby speCiflCally 

stated by the shlpper lo be no1 exceeding - per - 
. .  

Sign Here For Agent Of. SFipper ' . '. 

. . .  ......... .,>.;-:i . ..,..:-, :',, . .  :_. . .  

. . . .  . . . . . . . .  ,-.:F,f?) .... ',; . . .  
Agent.tor 'Shippek'.' : . .  
. . .  . . . . . . . . .  

. . . . . .  
.. , 

(GSE LINING TECHNOLOGY;.INC:- . , 

:<.TRUCK ,..I . 
APPROVED'AGENT FORiSHIPPER) ' . , .+.,+ . . . . . . .  

. .  
. :. * 

::* ., , . . . . .  . . . . . .  . . . . .  
.: ' .  . 

. . . . . .  



~ l l ~ p p l l l y  UIUCI - rabniiiy ~ i a t  - uiiyiildi - i Y U 1  iueyorlaole 

at HOUSTON, TEXAS 

SHIPPERS NO. 

H 06618 RECEIVED. subject to the clanlicatloni and tarilfs In effeci on the date o l z e  Issue 01 Ihls Order Form. - -  2 0 6 2 From GSE LINING TECHNOLOGY, I N ~ .  



Shipping Order - Packing List - Original - Not Negotiable SHIPPERS NO. 
, H '06629 RECEIVED. sub(e* lo the classiflcallons and larlffs In effect on the dale of the Isaue of this Order Form. 

-. from GSE LINING TECHNOLOGY, II 

Carrier Ref. 
. -. 

CARRIER NAME: R U U  SMITH 
* CARRIER SIGNATURE: 

DATE: 

Ere For Shipper 

HOUSTON, TX 
Address: 19103 GUNDLE ROA 

. . . .  

Truckers P.O. # 

The agreed or declared value of the property Is hereby specificslty . .  
staled by the ;hipper to be no1 exceeding ~- per 

. .  
ere For Agent Of,Shipper , . :: 

.. . I .  . . . .  ,. . .  . .  . .  
Agent for Shipper: ,' : . -." . .: ' '.' . ;'. 

(GSE LINING TECHNOLOGY, i N c.'..;.:? 
APPROVED AGENT FOR SHIPPER) ' . 

. . .  . .  
. .  . .  . .  . 

. .  TRUCK 
Agenl must sign. detach and &in iopy of lhls Shipplng Order. 



Geotexti le 



D .  

Nonwoven Geotextile (7 oz./yd2) Filter 

000266 



Material Inventory 

00,0267 



INVENTORY O.A. CONFORMANCE 
. 

0.C. DOCUMENTS - 
OA IO 

- 
. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

BATCH / ROLL NO. OA I SAMPLE 
NO. 

PASS, 
FAIL 
1 
. . . I . .  

I 
I 

" ' I '  
. . . I . ,  

I 
IA 

" ' I '  
. . . I . ,  

I 

' 1 .  
. . I . . .  

I 
I 

' ' I " ' ' 

. . I . . .  
I 
1 

. ' I " '  

. . I . . .  
I 
I 

" I " '  
. . I . . .  

I 
I 

" I " .  

. . . . . .  

. . .  

. . .  
i 

. . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

4- 
" i " '  

a . . I . ' .  

QA IO 

. . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

, . . _ . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

@: 
. . . . . .  

- - 

PASS, 
FAIL 
I 
. . 1 . .  

I 
I 

" 1 " '  
. . I . . .  

I 
I 

" i"' 

I 
I 

' '  i " '  
. . I . . ,  

I 
I 

" i" '  
. . I . . .  

I 
I 

" 1 " '  

I 
I 

" 1 " '  
. . I . . .  

I 
I 

" 1 " '  

I 
I 

, . 1.' ' ' 

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . I . . .  

. . . . . .  

. . . . . .  

. . I . . .  

. . . . . .  

. . , . . , . . , . . . . .  . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  ( 

. . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  
. !  

. . . . . .  

. .  . . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. .  

. . . . . . . . .  . . . . . . . . . . .  

. .  

, .  

. .  

. .  

. .  

. .  

, .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. . . . . . . . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. .  

. . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . .  . . . . . . . .  d7-. . . . . . . . . .  

. . . . . . . . .  . . . . .  
/ 

J 



-- 
1- GE OSYNTE c CONSULTANTS - 

1 
MATERIAL JNVEMORY 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

INVENTORY 

BATCH / ROLL NO. 

. . . . . .  6 O . r n S 9 .  . . . . .  

. . . . . .  6.0- m.7 A. . . . . .  

. . . . .  .L . rn5!34.  . . . . .  

. . . . . .  d r n . 5 W  , . , . . 

. . . . . .  bos?5!7.A . . . . .  

. . . . . .  b.02053~ A . . . . . .  

. . . . . .  bQs?S334.. 

. . . . .  .bes  ??SA. . . . . .  

. . . . . .  b- ZN4. . . . . . .  

. . . . . . . . . . . . . .  .@ . . . . . . . .  

. . . . .  

. . . . .  . . . .  

. . . . . .  

. . . . . .  . . . . . .  

. . . . . .  . b m 3 0 9 . A  . . . . . .  

. . . . . . .  d . a d 6 . 4 .  . . . . .  

. . . . . . .  d 0 9 + w . .  . . .  

. . . . . .  

. . . . . .  

. . . . . . . . . . . . .  bQww~. . . . . . .  

. . .  .bQ.=Y4. . . . . .  

O.A. CONFORMANCE 

DATE 
SAMPLED 
(day/mo: 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

n :/?I : 
. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

27.1 7. 
. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

SAMPLE 
N 0. 

. . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

GT-o?.-oq 
. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . .  . .  

. . . . . . . . . . .  

. . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

~ - o ? - !  0 

. . . . . . . . . . .  

. . . . . . . . . . . .  

,G7--o?.-l.l. 
. . . . . . . . . . . .  

- 
PASS/ 
FAIL 
I 

. . I . . .  
I 
I 

. ' I " '  

. . I . . .  

. . . . . .  

i / l l  
' ' I . ' .  
. . I . . .  

I 
I 

. . I . . .  
I 
I 

' . I . . '  
. . I . . .  

I 
I 

. ' I " '  
. . I . . .  

. . . . . .  

J1- 
. . . . . .  

. . . . . .  

A . . .  

4- . . . . . .  

" I " '  
. . I . . .  

I 
I 

. . I " .  

. . . . . .  

I 
' . I " .  
I - 

- 
OA IO 
- 
. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

@: 
. . . . . .  

7 - 

O.C. DOCUMENTS 

DATE 
RECEIVED 
(day/mo) 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . .  

. . . . .  o(-i . . . . . . . . . .  

( AVG. ROLL WIDTH: /s. a AVG. ROLL LENGTH:* 

DATE 
CHECKED 
, da y/m 0 1 

. . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
E69 . . . . . . . . .  

. .  

PASS/ 
FAIL 
l- 

. . I . . .  
I 
I 

" 1 " '  
. . I . . .  

I 

" 1 " '  
. . I . . .  

I 
I 

" I " '  
. . I . . .  

I 
I 

' . I . . '  
. . I . . .  

I 
I 

. ' I " '  

. . I . . .  
I 
I 

" i" '  
. . I . . .  

I 
I 

" 1 " '  
, . I . . .  

I 
I 

I 

. . . .  

. . . . . .  

1 .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

OA ID 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  ,a 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

a - 
I NUMBER OF ROLLS ABOVE: 2s ACCUMULATIVE NUMEER OF ROLLS: 

7c 
CUMULATIVE AREA: 1 v,& ,NO. OF CONFORMANCE TESTS (page/totai): -3AL 
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. . . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

LOCAnON: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: 04.1 

DESCRIPTION: PLsu1z- YEAR: l ? ? r  

INVENTORY 

BATCH / ROLL NO. 

Q.A. CONFORMANCE 

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

I 

PASS, 
FAIL 
7 
. . . I . . .  

I 
I 

" ' I " '  
. . . I . . .  

I 
I 

" ' I " '  
. . . I . . .  

I 
I 

. " I " '  

. . . I . . .  
I 
I 
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I 
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I 
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. . . . . . .  

. . . . . . .  

. . . . . . .  

I - 

OA ID 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  
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. . . . . . .  
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. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

- - 

Q.C. DOCUMENTS 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
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. . . . . . . . .  

l(3'02': 

lS.0 AVG. ROLL LENGTH: -3-,oOG% 'I 
2c ACCUMULATIVE NUMBER OF ROLLS: 

CUMULATIVE AREA: A&!L 7 NO. OF CONFORMANCE TESTS (page/total): 6 16 
NUMBER OF ROLLS ABOVE;; 



--. FLUOR DANIEL -- GEOSYNTEC CONSULTANTS I 

MATERIAl INVENTORY 
PROJECT: ON-SITE OISPOSAL FACILITY (OSDF) \ 

r 

INVENTORY 

DATE 1 BATCH / ROLL NO. 
( d a y h a )  

~ ~~ 

3 .p'. . .  . 6 w W . 4 .  . . . . .  

. . . . . . . . . . . .  -?3sA . . . . .  

. . . . . . . . . . . .  bo>? u.4. . .  

. . . . . . . . . . .  .bO5wpl A . . . . . . .  

. . . . . . . . . . . .  boS?d3,84 . . . . . . .  

. . . . . . . . . . . .  G?-?P!oA.. . . . .  

. . . . . . . . . . . .  b.amWd. . . . . .  

. . . . . . . . . . . .  k?o.Wk 4. . , . . , . 

. . . . . . . . . . .  d 0 W l d d .  . . . . . .  

60SoW 4 . . . . . . .  

. . . . . . . . . .  .@Wbbll\ . . . . . . .  

. . . . . . . . . . .  rSS.Wb7 !!I . . . . . . .  

. . .  ,6os0'(6.F19. . . . . . . .  

. . . . . . . . . . .  60soL(z4. . . . . . . .  

6mt/86A . . . . . . .  

. . . . . .  .dmm pl . . . . . . . .  

. .  . . .  

bosbS1lA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . .  .6 0ws1a . . . . . . . . . . . . . . . . . . .  A 
. . . . . .  . . . . . . . . . . . . . . . . .  I ' / :  

. . .  
. I 

/ 

O.A. CONFORMANCE 

DATE 
SAMPLED 1 sAMPE 
(day/mo) NO. 

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

PASS, 
FAIL 
l- 
. . . I . .  

I 
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" ' I "  
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O.C. DOCUMENTS 
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1 AVG. ROLL .WIDTH: 15.0 AVG. ROLL LENGTH: 

NUMBER OF ROLLS ABOVE: 23 ACCUMULATIVE NUMBER OF ROLLS: 98 I CUMULATIVE AREA: + h o ~ ~ c  NO. OF CONFORMANCE TESTS (page/total): 0 



Conformance Test Results 

. z .  . . , 

I 

, 

000272 





W 

284.6 
283.1 

Materials Testing Laboratory 

21.68 z 180 PASS 
22.00 1 180 PASS 

CLIEh'T: GeoSptec Consultaots 
PROJECT: FLUOR DANIEL FERhHLD OSDF 

CONTACT: M. Dave PhiZips 
GEOSYNTEC JOB NO.: GQO409-04.1 

113.8 

-. 
- 1  2 3 4 5 6 7 8 9 I O  

- ,  

I. 

-. .... . .. 
..>. 

...I 

~ 

152.2 136.5 157.8 181.8 103.8 152.2 137.6 146.2 154.0 

GEOTEXTILE TEST RESULTS 

283.4 
8.35 

0.058 

282.4 297.4 , 288.7 267.4 280.5 291.1 276.1 290.6 258.2 
8.32 8.76 8.51 7.88 8.26 8.58 8.14 8.56 7.61 

0.058 0.061 0.059 0.055 0.057 0.060 0.056 0.059 0.053 

sieve no. 

I I I I I I I I I I I 
0.0005 C 0.21 PASS ' .  1 0.149 

100.0 NIA >70 PASS w '  
; 

I 0.460 I 0.479 I 0.434 I 0.486 I I I I 
1 Is 

gaVmin A' LOW RATE (ASTM D4491) 
ERMEABILITY (ASTM D4491) c d s  

fxmlaam 
RD = ROLL DIRECTION 
X I  = CROSS-ROLL DIRECTION- 

1.798 0.1890 20.5 PASS 
132.4 13.93 
0.465 0.0233 

a 
ts 

u4 TERL4 L: 7iVS Polyesther 

S4WLER ID: M. Dave Phihps 
CLIENTID: GT-07-09, R0L'#6050093, Lot#60216 

GEOSYNTEC ID: 5291-FLQC 1251-I 
DA TE TESTED: 8/10/98 - 

ROPERTY (STANDARD) tAVIT MEAN STD SPEC. PASWAIL 
I I I I 1 

RAPEZOID TEARING STRENGTH 
[ASTM D4533) 
RD 
KD 

'RAB TENSILE STRENGTH 
:ASTM D4632) 
RD 
KD 

UNCTURE STRENGTH (ASTM D4833) 

IASS PER UNIT AREA (ASTM D5261) 

KJLLEN BURST STRENGTH 
:ASTM D3786) 

PPARENT OPENING SIZE* 
:ASTM D475 I )  

ONSTANT HEAD PERMITTNITY' 
ASTM D4491) 

Ib 

Ib 

lb 

dm' 
odyd' 
IblA' 

psi 

mm 

I I I I 
~~ tqqFfqZq 12.41 

8.30 I 0.348 I PASS 
0.058 I 0.0024 1 

0 1998 GEOSYNTEC CONSULTANTS 

PERMEABILITY VALUES ARE CALCULATED BY hWLTPLYING THE INDIVJDUAL SPECIMPT THICKNESS (ASIM D1777,2kPa U)ADING) TIMES THE P E R M I T M N  
AND MAY NOT CORRELATE wml THE PERMEABlLITy VALUES UNDER FIELD CONDITIONS. 



i 
i ,  

lb 
23.50 
22.23 

249.7 
273.4 

m- I 

-L GEOSYNTEC CONSULTANTS 
H- 

Materials Testing Laboratory 

> 180 PASS ’ 

>_ 180 PASS 

GEOTEXTILE TEST RESULTS 

Ib 

CLIENT: GeoSjntec Consulfaots 
PROJECT: FLUOR DANIEL F E W L D  OSDF 

CONTACT: Mr. Dave Philhps 
GEOSYNTEC JOB NO.: GQo409-04. I 

P 
I 2 3 4 5 6 7 8 9 10 

153.6 20.57 > 75 PASS 

a2lazmm 
RD = ROLL DIRECTION 
XD = CROSS-ROLL DIRECTION 

1 Is 
gaVminR’ 

MA TERlA L: TNS PoIyesther 
CLIENTID: GT-07-IO, RoU#6050352, Lot#60217 

SAMPLER ID: M. Dave Phifips 
GEOSYNTEC ID: 5302-FLQC 1251-1 

DA TE TESTED: U1-8 

1.957 I 0.1385 I >0.5 I PASS 
144.1 I 10.19 I I 

- 
PROPERTY (STANDARD) UMT AU%N STD SPEC PASSYFAIL 

I I I I 

rRAPEZOlD TEARING STRENGTH 
(ASTM D4533) 
RD 
XD 

3RAB TENSILE STRENGTH 
(ASTM D4632) 
RD 
XD 

TINCTURE STRENGTH (ASTM D4833) 

i4ASS PER UNIT AREA (ASTM D5261) 

W L E N  BURST STRENGTH 
(ASTM D3786) 

9PPARENT OPENING SIZE* 
(ASTM D4751) 

CONSTANT HEAD PERMITTIVITY* 
(ASTM D4491) 

FLOW RATE (ASTM D4491) 

11.35 
44.64 

I 

271.7 16.81 
odyd’ 0.495 

psi 

mm 
sieve no. 

PERMEABILITY (ASTM D4491) c d s  I 0.493 I 0.0203 I I I 
8 1998 GEOSYNTEC CONSULTAN7S 

QC1.D. #? DATE: k+////Pk 
PERMEABILlTy VALUES ARE CALCULATED BY MULTIPLYING THE INDIVIDUAL SPECIMEN THICKNESS ( A m  D1777.2Wa LOADING) TIMES THE PERMI1TIvITy 
AND MAY NOT CORRELATE WTH THE PERMEABILITY VALUES UNDER FIELD CONDITIONS. 



Materials Testing Laboratory 

272.2 
282.0 

GEOTEXTILE TEST RESULTS 

31.51 > 180 PASS 
11.46 > 180 PASS 

CLIENT: GwSptec C o u d h t s  
PROJECT: FLUOR DANIEL FERhMLD OSDF 

CONTACT: M. Dave Pbihps 
GEOSYNTEC JOB NO.: GQO409-04.1 

c 

* z  

r3 
.3 
0 
P3 

148.5 

IxxmmYm 
RD = ROIL DIRECTION 
XD = CROSS-ROU DIRECTION 

19.58 > 75 PASS 

A44 TERIA L: 7N.S PoIyder  

SXMPLER ID: M. Dave PbiIhps 
GEOSYNTECID: 5294-FLQC 1251-I 

CLIENTID: GT-07-11, R0II#605042$ LOt#60217 

DATE TESTED: MOB8 

sieve no. 

- 
’ROPERTY (STANDARD) W T  MEAN STD SPEC. PASSEAIL 

I I 1 I 1 

0.140 0.0067 <0.21 PASS 
NIA >70 PASS 100.0 

I I 
I 

I 
I 

I 
I I 

1 Is 
gaVmin ft’ LOW RATE (ASTM D4491) 

ERMEABILITY (ASTM D4491) * c d s  

‘RAPEZOID TEARING STRENGTH 
(ASTM D4533) 
RD 
XD 

2.063 0.1165 >0.5 PASS 
15 1.9 8.57 
0.499 0.0107 

XAB TENSILE STRENGTH 
(ASTM D4632) 
RD 
XD 

UNCTURE STRENGTH (ASTM D4833) 

M S S  PER UNIT AREA (ASTM D5261) 

RnLEN BURST STRENGTH 
[ASTM D3786) 

PPARENT OPENING SIZE* 
[ A S N  D475 1) 

Ib 

-Ib 

Ib 

dm’ 
o e d 2  
Iblft’ 

psi 

mm 

11.93 
12.61 

I I I 
I 

I I 

291.7 10.56 
0.31 1 

0.060 0.0022 

I I 

’. 
1 

I 

ONSTANT HEAD PERMITTIVITY* 
:ASTM D4491) 

8 1998 GEOSYNTECCONSULTANTS 

QC1.D. 87 DATE: 8hhf 
PERMEABILITY VALUES ARE CALCULATED BY MULTIPLYING THE INDIVIDUAL SPECIMEN THICKNESS (ASTM D1777,ZkF-a LOADING) TIMES THE PERMTIWITY 

AND MAY NOT CORRELATE WITH THE PERMEABILITY VALUES UNDER FIELD CONDITIONS. 
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Materials Testing Laboratory 

116 
141 

GEOTEXTILE TEST RESULTS 

>75  PASS 
>75 PASS 

10.70 
10.80 

CLIENT: GeoSyntec Consultants 
PROJECT: FLUOR DANIEL FERNALD OSDF 

CONTACT: M. Dave PhiUips 
GEOSYNTEC JOB NO.: GQO409-04. I 

218.6 
288.2 

P 
I 2 3 4 5 6 7 8 9 10 

COMMENTsr 
RD = ROLL DIRECTION 
XD = CROSSROU DIRECIlON 

32.79 > 180 PASS 
28.04 > 180 PASS 

MA TERL4 L: TNS Polyesi6er 

SAMPLER ID: M. Dave Phihps 
GEOSYNTEC ID: 5303-FLQC 1251-1 

CLIENT ID: GT-07-12, RoU # 6050444 Lot # 6021 7 

DA TE TESTED: 8/12/98 

sieve no. 

SUMMARYRESLnTS 
PROPERTY (STANDARD) UVIT MEilN STD SPEC. PASWAIL 

0.138 0.0121 <0.21 PASS , 

100.0 NIA >70 PASS 

rRAPEZOID TEARING STRENGTH 
(ASTM D4533) 
RD 
XD 

1 Is 
geVmin ft' FLOW RATE (ASTM D4491) 

PERMEABILITY (ASTM D4491) c d s  

SRAB TENSILE STRENGTH , 

(ASTM D4632) 
RD 
XD 

1.653 0.0645 > O S  PASS 
12 I .7 4.14 
0.447 0.0180 

PUNCTURE STRENGTH (ASTM D4833) 

MASS PER UNIT AREA (ASTM D5261) 

MULLEN BURST STRENGTH 
(ASTM D3786) 

APPARENT OPENING SIZE' 
(ASTM D475 I )  

'b . 

Ib 

Ib 

dm' 
odyd' 
Iblft' 

psi 

mm 

I I I I 

1 1 I I. 

305.3 24.14 

495.5 I 51.9 I >350 I PASS 
I I I 

CONSTANT HEAD PERMITTIVITY* 
(ASTh4 D449l) 

0 1998 GEOSYNTEC CONSULTANTS 

PERMEABIUN VALUES ARE CALCULATED BY MULTIPLYING THE INDIVIDUAL SPECIMEN THICKNESS (ASIM D1777,ZkPa LOADING) TlhIXS THE PERMTlTMTY 
AND MAY NOT CORRELATE WlTH THE PERMEABIUN VALUES UNDER FIELD CONDITIONS. 



Materials Testing Laboratory 

163.7 

GEOTEXTILE TEST RESULTS 

25.52 > 15 PASS 

CLIENT: GeoSptec ConsuItants 
PROJECX: FLUOR DAMEL FERNALD OSDF 

CONTA CT: Mk Dave Phiups 
G E O S W E C  JOB NO.: GQO409-04. I - 

I 2 3 4 5 6 7 8 9 10 

1.875 2.199 1.841 2.167 
138.0 161.9 136.0 159.5 
0.544 0.547 0.502 0.570 

469 

MA TERL4 L: lNS Polyesther 

SAMPLER ID: M. Dave Phiups 
G E O S W E C  ID: 5295FLQC 1251-1 

CLIENTID: GT-07-13, RoU#6050497, Lot#60217 

DA TE TESTED: 8/10/98 

39.5 >350 . PASS 
t t  ' ' 

SLlMMARYRESLnTS 
PROPERTY (STANVA RD) UNIT MEAN STD SPEC PASSEAIL 

I 

1 /s 
gaVmin ft* :LOW RATE (ASTM D4491) 

'ERMEABILITY (ASTM D4491) cmls 

rRAPEZOID TEARING STRENGTH 
(ASTM D4533) 
RD 
XD 

2.022 0.1867 20.5 PASS a 
13.74 148.9 

0.541 0.0283 w 

X A B  TENSILE STRENGTH 
(ASTM D4632) 
RD 
XD 

'UNCTURE STRENGTH (ASTM D4833) 

vlASS PER UNIT AREA (ASTM D5261) 

dULLEN BURST STRENGTH 
(ASTM D3786) 

iPPARENT OPENING SIZE* 
(ASTM D475 1) 

:ONSTANT HEAD PERMITTIVITY. 
(AS'IU D4491) 

Ib 

Ib 

Ib 

glm' 
odyd' 
Ib/P 

psi 

rnrn 

17.43 

L I 

-274.9 
272.6 

I I I I I 

286.9 28.12 
0.829 

0.059 0.0058 

0.148 0.0023 C0.21 PASS 
sieve no. 100.0 NIA >70 PASS ' 

- 0 I998 GEOSYNTEC CONSULTANTS 
RD = ROLL DIRECTION 
XD = CROSS-ROLL DIRECTION 
PERMEABILITY VALUES ARE CALCUIATED BY MULTIPLYING THE INDIVIDUAL SPECIMEN THICKNESS (ASTM D1777,ZkPa LOADING) TIMES THE PERMllTlVITY 

QCI.D. R7 DATE: 8/// /f& 
AND MAY NOT CORRELATE WlTH THE PERMEABILITY VALUES UNDER FIELD CONDITIONS. 
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Materials Testing Laboratory 

I 26.09 304.5 I 
291.0 [ 

I 
24.59 

CLIENT: GeoSyntec ConsuIhts 
PROJECT: FLUOR DAMEL F E M L D  OSDF 

CONTA CT: Mr. Dave PhiIhps 
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15.0 -44- AVG. ROLL LENGTH: 7ZLe77T7 do ge f AVG. ROLL WIDTH: 
_1 

NUMBER OF ROLLS 'ABOVE: 25 ACCUMULATIVE NUMBER OF ROLLS: 100 

CUMULATIVE AREA: .-OOONO. OF CONFORMANCE TESTS (page/total): 0/7 
e G E O S ~ T E C  c.CWU.TANTS ncE NO. 3-01-UF mom e% @GO284 SHEET No. LcfL 
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'MATER!& INVENTORY 
J 

NUMBER OF ACCUMULATIVE NUMBER OF ROLLS: 

- PROJECT ON-SITE DISPOSAL FACILITY (OSDF) mm 

r 
INVENTORY 

AVG. ROLL 
< 

WIDTH: - 

Q.A. CONFORMANCE 

. . .  

. . .  

. .  , 
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DATE 
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( da y/mo, 

. . . . . . . .  

. . . . . . . . .  
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. . . . . . . . .  
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. . . . . . . . .  

. . . . . . . . .  
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DATE 
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. . . . . . . . .  

. . . . . . . . .  
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. . . . . . . . .  
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. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

AVG. ROLL LENGTH: 3 6 r 7  
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MATERIAL INVENTORY 

s >  

L O C A ~ O N :  FERNALD, OHIO PROJECT NO: C3Xl409 TASK NO.: 04.1 
DESCRIPTION: P L .  .E I YEAR: 19 9 1  
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0 MATERlAL INVENTORY - 
/PROJECT ON-SITE DISPOSAL FAClLlTY (OSDF) L 

DESCRIPTION: PhuSeX YEAR: .&, 

LOCATION: FERNALD, OHIO PROJECT NO: Go0409 TASK NO.: 04.1 

PRODUCT TYPE: /o OZ o p  &4,' Lo/ MANUFACTURER: GS? dohth2 7 2 ~ 4  / J ) C  - 
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348.3 
10.26 
0.071 

e GEOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

341.0 343.4 375.9 371.5 375.4 385.1 391.4 373.5 402.0 
10.05 10.12 11.08 10.95 11.06 11.35 11.53 11.01 11.85 

0.070 0.070 0.077 0.076 0.077 0.079 0.080 0.076 0.082 

' 9  GE EXTILE TEST RESULTS 

CLIENT: GeoSyntcc Consdtmls 
PROJECE FLUOR DANIEL FERNALD OSDF 

CONTACT.. ML Dave Philips 
GEOSYNTEC JOB NO.: GQO4#-O4.I - 

I I I I I I I I I 
166.1 I 232.3 I 214.1 I 202.0 I 202.7 I 174.7 I 204.6 I 193.5 1 188.0 I 226.3 

I I I I I I I 

I I I I I I I I I I 
I I I I I I I 

I I I .  I I I I I I I 
I I I I 1 I 

I I I I I I I 

555 I 580 I 625 I 630 I 565 I 630 I 595 I 520 I 590 I 560 
I I I I I I 

a2bfmmX 
RD = ROLL DIRECTION 
XD = CROSSROLL DIRECTION 

u4 TERL4 L: iWS Polyesther 

SAMPLER ID: Mr. Dave Phillips 
CLIENTID: GT-10-10, Roll #5137274A 

tGEOSYNTEC ID: 5300-FLQC 1251-I 
I DA TE TESTED: 8/12/98 - 

ROPERTY (STANDARD) UNIT MEAN STD SPEC. PASS/FAIL 
I I I I 

RAPEZOID TEARING STRENGTH 
:ASTM D4533) 
RD 
RD - 

RAB TENSILE STRENGTH 
[ASTM D4632) 
RD 
XD 

UNCTURE STRENGTH (ASTM D4833) 

IASS PER UNIT AREA (ASTM D5261) 

IULLEN BURST STRENGTH 
(ASTM D3786) 

lb 

Ib 

lb 

dm' 
d y d '  
1 W P  

psi 

17.6 

309.8 
370.7 

20.92 I >I20 I PASS 200.4 I 

370.7 20.55 

I I I 
585 I 36.4 I '450 I PASS 

I I I 

~~ - 
0 1998 GEOSYNTEC CONSULTANTS 

QC I.D. DATE: 



Ir - A GEOSYNTEC CONSULTANTS 
Materials Testing Laboratory GEOTEXTILE TEST RESULTS 

I 2 3 4 5 6 7 .  8 9 10 

CLIENT: GmSyntec Consultan& 
PROJECE FLUOR DANIEL FERNALD OSDF 

CONTACT: Mr. Dave Phdhps 
OEOSYNTEC JOB NO. : GQMO9-04. I 

PROPERTY (STANDARD) UNIT MEAN STD SPEC. PASSlFAIL 

TRAPEZOID TEARING STRENGTH 
I I I I 

(ASTM D4533) 
RD 
XD ' 

GRAB TENSILE STRENGTH 
(ASTM D4632) 
RD 
XD 

PUNCTURE STRENGTH (ASTM D4833) 

MASS PER UNIT AREA (ASTM D526l) 

MULLEN BURST STRENGTH 
(ASTM D3786) 

MA TERL4L: 7NS Polycsulu 
CLIENTID: GT-IO-II. RoII#5I3%7lIA 

SAMPLER ID: Mr. Dave Phillipr 
GEOSYNTEC ID: 5297-FLQC 1251-I 

DA TE TESTED: WIZh'8 

Ixxmmix 
RD = ROLL DIRECTION 
XD = CROSSROLL DIRECTION 

303.8 I 27.45 I '225 I PASS 
406.3 I 19.54 I >225 I PASS 

I I I 

18.73 I 2120  I PASS Ib 198.9 I 
I I I 

363.1 22.46 

psi 

I I I 
I I I 

I I I I I 

0 1998 GEOSYNTEC CONSULTANTS 

QC1.D. d? DATE: fh'hk 



GEOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

CLIENT GeoSynlec conSultanLF 
PROJECT: FLUOR DANIEL FERN 

CONTACT: Mr. Dave Phdlips 
GEOSYNTEC JOB NO.: GQML9M.I 

D OSDF 

w 
GEOTEXTILE TEST RESULTS 

u4 TERL4 L: 7NS Polyesfher 

SAMPLER ID: Mr. Dave Phdlips 
CLIENT ID: GT-10-12, Rol/#5137335A 

GEOSYNTEC ID: 53M-EQG' 1251-I 
DA TE TESTED: W I m 8  

EZOID TEARING STRENGTH 

B TENSILE STRENGTH 

CTURE STRENGTH (ASTM D4833) 

SS PER UNIT AREA (ASTM D5261) 

ULLEN BURST STRENGTH 

Ib 

Ib 

Ib 

dml 
odyd' 
IWA' 

psi 

I - + I  
I - - - t +  

20.38 ? 120 PASS 204.1 

592 38.5 '450 PASS 

I I I I 
I I 

I 
~~ 

I I I I 

IxmxENm 
RD - ROLL DIRECTION 
XD = CROSSROLL DIRECTION 

0 1998 GEOSYNTEC CONSULTANTS 

QC1.D. dy DATE: k///hLf 
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126 
188 

- Materials Testing Laboratory 

11.8 290 PASS 
13.2 2 9 0  PASS 

CLIENT: GwSyatcc Consultants 
PROJECT: FLUOR DANIEL FERNALD OSDF 

CONTA C E  Mr. Da vc Phillip 
GEOSYNTEC JOB NO.: GQo409-04.1 

68.6 
1 5  n 

- 
I 2 3 4 S 6 7 8 9 10 

13 
83 
0 
E.3 
cd 

I I I 1 I I I I I 

fxmw?Km 
RD = ROLL DIRECTION 
XD = CROSS-ROLL DIRECTION 

NIA 
5 AU NIA NIA 
3.60 NIA 

GEOTEXTILE TEST RESULTS 

MA TERL4 L: TNS Palyesther 
CLIENTID: GT-10-13, Roll.#S137364A 

SAMPLER ID: Mr. Dave Phillip 
G E O S W E C  ID: S293-FLQc 12.51-I 

DA TE TESTED: 84 OB8 - 
'ROPERTY (STANDARD) UNIT MEAN STD SPEC. PAS-AIL 

'RAPEZOID TEARING STRENGTH 
(ASTM M533) 
RD 
XD 

3RAB TENSILE STRENGTH 
(ASTM D4632) 
RD 
XD 

>RAB ELONGATION (ASTh4 D4632) 
RD 
XD 

'UNCTURE STRENGTH (ASTM D4833 

MASS PER UNIT AREA (ASTM D5261) 

WJLLEN BURST STRENGTH 
(ASTM D3786) 

Ib 

Ib 

% 

Ib 

Blml 
d y d '  
IWfi' 

psi 

I I I 
193.8 I 15.70 I > I 2 0  I PASS 

I 

I I I I 

0 1998 G E O S W E C  CONSULTANTS 

t 40-98 

7 
QC I.D. L-1 DATE 
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126 
185 

I 

5.7 >90 PASS 
22.2 >90 PASS 

GEOSYNTEC CONSULTANTS 

129 
167 

- Materials Testing Laboratory 

122 129 126 122 124 131 118 138 123 
163 165 176 173 220 178 208 219 178 

W 
GEOTEXTILE TEST RESULTS 

308.4 
419.6 

CLIENT: .GcoSynts Coosultan L( 

PROJECT: FLUOR DANIEL FERNALD OSDF 
CONTACT: Mr. Dave Phillip 

GEOSYNTEC JOB NO.: GQO40904.I - 
1 2 3 4 5 6 7 8 9 10 

I I I I I I I I I I I 

325.4 328.6 270.6 323.8 289.9 289.9 308.4 287.5 306.8 
397.0 353.5 418.0 388.2 401.9 391.4 412.3 383.3 423.6 

71.3 . 

82.5 

I 
68.6 73.0 61.5 74.2 72.3 69.3 73.8 63.9 69.5 
77.6 77.2 85.7 77.1 85.0 80.0 80.2 73.2 81.7 

178.2 

359.6 
10.60 
n n i ~  

I I I I I I I I I I 

11.84 >I20 PASS 

7.15 
0.211 >_IO PASS 
nnniz 

I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I 
I ! I ~~ 

I I .  I I I I 1 I 

M 4  TERIAL: TNS Polyesther 

MMPLER ID: Mr. Dave PhillipC 
CLIENTID: GT-10-14, Roll #5137396A,L0I#50853 

GEOSYNTEC ID: 5289-FLQC 1251-I 
DA TE TESTED: 8A OB8 - 

'ROPERTY (STANDARD) W I T  MEAN STD SPEC. PASWAIL 
I I 

RAPEZOID TEARING STRENGTH 
(ASTM D4533) 
RD 
XD 

;RAB TENSILE STRENGTH 
(ASTM M632) 
RD 
XD 

iRAB ELONGATION (ASTM D4632) 
RD 
XD 

UNcrURE STRENGTH (ASTM D4833 

(ASS PER UNIT AREA (ASTh4 D5261) 

WLLEN BURST STRENGTH 
(ASTM D3786) 

Ib 

Ib 

% 

Ib 

dml 
ozlyd' 
Iblft' 

psi 

398.9 21.27 >225 PASS 

69.7 I 4.22 I NIA I NIA 
80.0 I 3.86 I NIA I NIA 

I I I 
I I I 

I I I I I 
I I I I 

I I 
I I I 
I I I 

a!kmamx 
RD = ROLL DIRECTION 
W = CROSS-ROLL DIRECTION 

0 1998 GEOSYNTEC CONSULTANTS 
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Ir - 
L GEOSYNTEC CONSULTANTS 

Materials Testing Laboratory 

CLIENT: GeoSyntffi Consultants 
PROJECT: FLUOR DANIEL FERNALD OSDF 

CONTACT: Mr. Dave Phillips 
GEOS YNTEC JOB NO. : GQ0409-04. I - 

I I I I I I 1 I I 1 

GEOTEXTILE TEST RESULTS 

izxmmlx 
fiD - ROLL DIRECTION 
W = CROSSROLL DIRECTION 

MA TERIAL: TNS Po/ycrler 

SAMPLER ID: Mr. Dave Phj l l i~  
CLIENT ID: GT-IO-IS, Roll #5137421A 

GEOSYNTEC ID: 5298-FLW 1251-1 
DA TE TESTED: WID98 - 

ROPERTY (STANDARD) UNIT MEAN STD SPEC. PASSRAIL 
I I I I 

ZAPEZOID TEARING STRENGTH 
ASTM D4533) 
u) 
YD 

RAB TENSILE STRENGTH 
:ASTM D4632) 
t D  
YD 

UNCIURE STRENGTH (ASTM D4833) 

[ASS PER UNIT AREA (ASTh4 D5261) 

IULLEN BURST STRENGTH 
(ASTM D3786) 

Ib 

Ib 

Ib 

dm’ 
d y d ’  
IWR’ 

psi 

129 I 8.3 I 2 9 0  1 PASS 
290 I PASS 200 I 9.2 I 

I I I 

16.56 2 2 2 5  PASS 
71Rl >225  PASS 

304.3 

I 

186.9 I 23.30 I > I 2 0  I PASS 
I I I 

I I I I I 

5 
I I I I 

0 1998 GEOSYNTEC CONSULTANTS 



134 
173 

11.9 >90 PASS 
13.7 >90 PASS 

153 
171 

152 132 128 132 122 144 125 120 130 
166 164 190 160 180 196 180 152 167 

305.2 
400.3 

322.9 311.7 352.7 372.9 302.8 283.5 315.7 317.3 342.3 
405.9 443.7 389.0 389.8 437.3 401.1 396.2 386.6 360.0 

62.7 
82.5 

68.2 66.8 66.7 67.5 69.1 60.5 67.3 71.0 77.0 
83.2 96.9 76.8 71.4 74.3 68.8 67.6 68.2 64.9 

. 67.7 
75.5 

4.45 NIA NIA 
9.76 NIA NIA 

~- 

404.9 
11.93 
0.083 

390.9 363.3 383.1 382.2 390.9 376.8 389.9 372.5 358.0 
11.52 10.71 11.29. 11.26 11.52 11.10 11.49 10.98 10.55 

0.080. 0.074 0.078 0.078 0.080 0.077 0.080 0.076 0.073 

567 19.6 ?450 PASS 

.e 
GEOTEXTILE TEST RESULTS 

G E ~ Y N T E C  CONSULTANTS 
- Materials Testing Laboratory 

MA TERlAL: 7N.S Polyesther 

SAMPLER ID: Mr. Dave Philli$ 
GEOSYNTEC ID: 5292-FLW I251 -I 

CLIENT ID: GT-I 0-1 6, Roll # 51 3 7 4 6 A  

DA TE TESTED: 811 OD8 

CLIENT: GmSyntcc Consulrants 
PROJECT: FLUOR DAMEL FERNALD OSDF 

CONTACT: Mr. Dave Phillip 
GEOSYNTEC JOB NO.: GQ0409-04.1 

SUMMARYRESIII.TS 
9 10 PROPERTY (STANDARD) UNIT MEAN STD SPEC. PASSPAIL 

- 1  I I I I I 
I 2 3 4 5 6 7 8 

I I I I I I I I 

I I I 1 I I I I I I 

I I I I I 1 I I I TRAPEZOID TEARING STRENGTH 
( A S M  M533) 
RD 
XD 

GRAB TENSILE STRENGTH 
( A S M  D4632) 
RD 
XD 

GRAB ELONGATION (ASTM D4632) 
RD 

lb 

Ib 

% 

Ib 

p/m' 
ozJyd' 
Iblfl' 

psi 

r- 

322.7 I 26.34 I 2225 I PASS 
401.0 I 24.37 I >225 I PASS 

I XD I I I 
I I I 

186.6 I 19.87 I >_I20 1 PASS 
I I I I I I I I I 

I I I I I I I I I 
157.0 I 171.3 I 181.3 I 172.7 I 200.0 I 195.5 I 227.0 I 176.0 I 184.3 I 201.2 PUNCTURE STRENGTH (ASTh4 D4833 

MASS PER UNIT AREA (ASTh4 D5261) 

MULLEN BURST STRENGTH 
(ASTh4 D3786) 

I I I I I I I 1 I I 
I I I I 

381.3 14.10 

I I I I I I I I 1 

575 I 540 I 550 I 580 I 550 I 590 1 590 1 575 I 540 I 575 
I I I I I I I I I 

I I I I I I I I I 

I I .  I 
I I I I ~~ 

I I 1 I I I I I 1 
I I I I I 1 I I I 

I I I I 1 I I I I 
I I I I I I I I I 

I I I I I I I I I I 
1 

I I I I I I I I I 
I I I I I I I I I 

I 
I I 1 

I I I I I I I I 1 t I I I 
0 1998 GEOSYNTEC CONSULTANTS COMMENTSI 

RD = ROLL DIRECTION 
W = CROSS-ROLL DIRECTION 
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Materials Testing Laboratory 

332.0 
384.0 

GEOTEXTILE TEST RESULTS 

. .  

327.0 338.0 367.2 317.0 309.0 298.2 327.5 301.0 289.0 
352.0 387.5 380.0 399.5 406.2 398.7 403.2 397.7 367.2 

CLIENE GeoSyntec ConsulLents 
PROJECX: n W O R  DANIEL FERNALD OSDF 

CONTACT: Mr. Dave Phdlbs 
GEOSYNTEC JOB NO.: GQMO9-04. I - 

18.67 192.9 

I I I I I I I I I 
1 I I I 

2 I20 PASS 

53 1 

a2LwmKm 
RD = ROLL DIRECTION 
XD = CROSSROLL DIRECTION 

49.1 >450 PASS 

rRAPEZOID TEARING STRENGTH 
(ASTM D4533) 
RD 
XD 

3RAB TENSILE STRENGTH 
(ASTM D4632) 
RD 
XD 

MA TERIA L: 7NS Polycslhhcr 

SAMPLER ID: Mr. Dave Philliipr 
CLIENTID: GT-10-17, Roll #5137479A 

GEOSYNTEC ID: 5301-FLW 1251-1 
DA TE TESTED: W1.398 

Ib 

Ib 

Ib 

dm' 

iwna 
d y d '  

psi 

- 
PROPERTY (STANDARD) UNIT MEAN STD SPEC, PASSbCAIL 

I I I 
I I I 1 1  

5 9 0  PASS 

PUNCTURE STRENGTH (ASTM D4833) 

MASS PER UNIT AREA (ASTM D5261) 

MULLEN BURST STRENGTH 
(ASTM D3786) 

320.6 
387.6 

361.5 15.17 
10.65 

0 1998 GEOSYNTEC CONSULTANTS 
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GEOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

137 
174 

CLIENT: GeoSyntcc Consullanls 
PROJECE FLUOR DANIEL FERNALD OSDF 

CTINTACP Mr. Dave Phillips 
GEOS YNTEC JOB NO. : GQ0409-04.1 - 

21.9 2 9 0  PASS 
12.3 >90  PASS 170 185 

263.0 311.0 321.0 308.0 

211.8 217.7 183.7 191.8 

332.8 336.2 329.9 337.1 

0.068 0.069 0.068 0.069 

Lx&wx?x 
RD = ROLL DIRECTION 
XD = CROSSROLL DIRECTION 

145 124 112 102 123 131 
189 176 168 155 173 195 

I I I I I 

311.0 I 256.0 I 276.0 I 312.0 I 290.0 I 291.0 
423.0 I 407.0 I 421.0 I 411.0 I 428.0 I 358.0 

181.2 191.6 210.8 204.0 178.6 179.8 

I I I I I I 

334.7 355.0 350.2 351.7 370.1 358.9 
9.86 10.46 10.32 10.36 10.91 10.58 

0.068 0.073 0.072 0.072 0.076 0.073 

I I I I 1 
600 I 565 I 665 I 575 I 615 I 605 

I I 1 I I 

'RAPEZOID TEARING STRENGTH 
(ASTM D4533) 
RD 
XD 

MA TERol L: TNS Polyesther 

SAMPLER ID: Mr. Dave Phillips 
GEOSYNTEC ID: 5299-FLQC 1251-1 

CLIENTID: GT-IO-18, R0Il#5137S23A 

DA TE TESTED: 8/12/98 

Ib 

Ib 

Ib 

dm' 
ozlyd2 
IWtT 

psi 

iRAB TENSILE STRENGTH 
(ASTM D4632) 
RD 
XD 

'UNCTURE STRENGTH (ASTM D4833) 

AASS PER UNIT AREA (ASTM D5261) 

AULLEN BURST STRENGTH 
(ASTM D3786) 

293.9 
419.8 

41 195.1 

~ 

0 1998 GEOSYNTEC CONSULTANTS 
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- -- GEOSYNTEC CONSULTANTS 
J 

- 
'MATERIAL INVENTORY c 

INVENTORY Q.A. CONFORMANCE ax. DOCUMENTS - 
P A S S /  
FAIL 

1 
- 

I 
I 
I 
1 
I 
I 
I 
1 

BATCH / ROLL NO. PASS, 
FAIL 
1 

. I . . .  
I 
I 

" I " '  
. . I . . .  

I 
I 

. ' I " .  

. . I . . .  
I 

. . . . . .  

. . . . . .  

. . . . .  
i 
/ . . I . . .  " 

I 
I 

' ' I . . .  
. . I . . .  

I 
I 

' I " '  
. . I . . .  

I 
I 

" I " '  
. . I . . .  

I 
I 

" I " '  
. . I . . .  

I 
I 

' . I " '  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. , . . . .  

QA 10 

- 
. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

@: 
. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

QA ID 
DATE 

CHECXEU 
(day/mo, 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

SAMPLE 
NO. 

. . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . .  

. . .  

. . .  

. . .  

. . . .  

. . .  

. . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . I .  
I 
I 

" 1 '  
. . I .  

I 
I 

" 1 '  
. . 1. 

I 
I 

' '  1 '  
. . 1. 

I 
I 

" 1 '  
. . 1 .  

I 
I 

" 1'  
. . 1. 

I 
I 

. . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

D.. . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . .  
, . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  . . . . . . . . .  

NUMBER OF ACCUMULATIVE NUMBER OF ROLLS: '.S 
CUMULATIVE CONFORMANCE TESTS (page/total): ( / I  J 
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0 Conformance Test Results 

000201 



GEOSYNTEC CONSULTANTS 
- Materials Testing Laboratory 

189 
306 

CLIENT: GmSyntec Consultants 
PROJECT: FLUOR DANIEL FERNALD OSDF 

CONTACT: Mr. Dave Phillip 
GEOSYATEC JOB NO.: G@W09-04.1 

21.8 >_I20 PASS 
20.0 ? 120 PASS 

- 
I 2 P 4 5 6 7 R 0 i n  

G .!ur EXTILE TEST RESULTS 

I I I I I I I I I 

I I I I I I I 
1 I 

174 234 210 198 187 170 170 204 168 178 
289 299 291 308 332 327 266 310 319 318 

468.7 477.6 427.6 429.3 493.7 426.0 427.6 438.1 505.8 459.1 
636.2 624.1 579.9 659.6 646.7 716.0 662.0 658.8 696.6 719.2 

I I I I I I I I I I 
I 

I 1 I I I I I 1 I 
80.5 I 85.1 I 80.5 I 81.3 I 80.7 I 79.3 I 71.2 I 73.9 I 84.6 I 85.4 
86.2 I 72.4 I 67.6 I 69.7 I 71.2 I 71.0 I 77.2 1 72.7 I 77.9 1 78.2 

I ! I I I I I I I I 
I I I I I I I I I 

300.0 I 274.6 I 270.8 I 254.1 I 327.6 I 298.0 I 296.0 I 358.1 I 346.7 I 305.2 
I I I I I I I I I 

I I I I I I I I I I 

I I I I I I I I I 

I I I I I I I I I I 
I I I I I I I I I 

935 I 1000 I 855 I 830 I 885 I 1020 1 880 I 910 I 970 I 895 
I I I I I 1 I I I 

I I I I I I I I I I 
I I I I I I I 1 I 

I I I I I I 1 I I I 

I I I I I I I I I 
I I I I I I I I I 

I I I I I I I I I 1 

I I I I I I I I I I 

fxmKEYm 
RD - ROLL DIRECTION 
XD - CROSS-ROLL DIRECTION 

MA TERL4 L: 7uS Polyesther 
CLIENTID: GT-16-02, RolI#41186S7,Lot#40880 

SAMPLER ID: Mr. Dave Philliipr 
GEOSYNTEC ID: 5290-FLQC 1251 -1 

DA TE TESTED: 8/1 OB8 

SLIMMARYRES[ILTS 
PROPERTY (STANDARD) VMT MEAN STD SPEC. PASSFAIL 

I I I I I I 
TRAPEZOID TEARING STRENGTH 

(ASTM D4533) 
RD 
XD 

GRAB TENSILE STRENGTH 
(ASTM D4632) 
RD 
XD 

GRAB ELONGATION (ASTM D4632) 
RD 
XD 

PUNCTURE STRENGTH (ASTM D4833 

MASS PER UNIT AREA (ASTh4 D5261) 

MULLEN BURST STRENGTH 

Ib 

Ib 

% 

Ib 

g/ml 
d y d '  
1Wt-I' 

psi 

455.4 29.96 z350 .PASS 111 
74.4 5.48 5 1  303.1 

I I I I 
I I I 

I I I I I 

I I I I I 
0 1998 GEOSYNTEC CONSULTANTS 



APPENDIX J: 

CONTRACTOR’S 

OF CELL 2 SUBGRADE SURFACE 
CERTIFICATE OF ACCEPTANCE - 

000303 



2 0 6 2  

Secondary 



c - -  
* %Q62 

CERTIFICATE OF ACCEPTANCE 
SUBGRADE SURFACE 

/ 

INSTALLER 

ADDRESS: 

INSTALLER 
AUTHORIZED 
REPRESENTATIVE: flArk p l r ' c o c k r ~  

F 

PROJECT 

r 7 

I, The undersigned, duly authorized representive of 
do hereby accept the surface on which the geosynthetics will be installed and shall be 
responsible for maintaining the suitability of this surface, in accordance wi th  the project 
specifications. (i.e., The con tractor shall not install the geosyn thetics until the subgrade 
surface is acceptable. Installation of the geosynthetics will be considered acceptance of 
the subgrade.) 

PRIMARY 0 SECONDARY OTHER: 0 

5 oLfldy f imsydmnLs  

DATE 

~~ 

PANEL NOS. 

. . . .  $:+. . &w?. . .5.37.. . . . . .  

. . . . . . . . . . .  

SIGNATURE 

%OSWEC COI~SULTANTS n u  NO. S-OJ-CAS 



c -  

Primary 



- '  2 0 6 %  
CERTIFICATE OF ACCEPTANCE 

I. The undersigned, duly authorized representive of 
do hereby accept the surface on which the geosynthetics will be installed and shall be 
resppsible for maintaining the suitability of this surface, in accordance w i t h  the project 
specifications. (i.e., The contractor shall not  install the geosynthetics until the subgrade 
surface is acceptable. Installation of  the geosynthetics onsidered acceptance of 
the subgrade.) 

SUBGRADE SURFACE 

INSTALLER PROJECT 

I I I  I 
INSTALLER 
AUTHORIZED 
REPRESENTATIVE: OWNER: t%woR 3 h / / F  L -FenNA LD 

1 DATE PANEL NOS. SIGNATURE 

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . . .  

. w. \ .  :- . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . . . . .  



APPENDIX K: 

CELL 2 GEOMEMBRANE PANEL PLACEMENT 
MONITORING LOGS 

Secondary 
Primary 



Secondary 

000309 



6QoJoC\ 
LOCATION: FERNALO, OHIO PROJECT N O : , ~ W E A S K  NO.: 04.1 

DESCRIPTION: OsDF Qhecsc 
PRIMARY: 0 SECONDARY: hll OTHER: PRODUCT TYPE: 

7 

PANEL 
NO. 

-BRFeH / ROLL NO. 

. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  PA4=3Ff.. . 

. . . . . . . . . . . .  Q . W % f f  . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  JI 

. . . . . . . . . . . .  4 . d ! ! l ; . w  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



60 04 :7 
L O C A n o N :  FERNALD, OHIO PROJECT NO: GW+& TASK NO.: 04.1 

OESCRIPTlON: *z 
PRIMARY: SECONDARY: OTHER: PROOUCT TYPE: 

7 
PANEL 
NO. 

PLACEMENT APPROX 
LOCATION WlOTH 

COMMENTS 

DATE TIME -W%M / ROLL NO. 
(da Y/mO> 

. . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . .  

Az +977j=F 
An.4”! &.W 

. AK. ea-I bee 
4 1c-b 4 FF 

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . .  
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x 
. . . . . . . . . . . . . .  

. .  PK .ya9.3 .F . . . . . .  
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TRIAL SEAM LOG - FUSION 
I .  Y 

c - PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 
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NOTE: (1) MATERIAL DESCRlPTlON REFERS TO EITHER SMOOTH/SMOOTH (S/S); SMOOTH/EXTURED ( S f l ) ;  
OR TEXTURED/TEXTURED (T/T). 
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. . . . . . . . . .  

. . . . . . .  9 8 4 4 . .  . 
9 8 6 0  . . . . . . . . . .  
9860 

B l  
. . . . . . . . . .  
. . . . . . . . . .  
4S++ 

. . .  9.1 . . . .  

. .  .Q. 5.. . 

. .  .e  2..  . 

. .  .e,?. . . .  

. .  o : ! . . . .  

. .  .0.2. . .  

. . . a ! .  . .  

. .Q .+. . . .  
0 2  

, . . Q  'L. 
. . .  ,Q. 1. . .  
Or 

. . . . . . . . . .  

. . . . . . . . . .  

OPER 
ID 

KM . . . . .  
G C  . .  . . . . .  

I w . .  
G c  . . . . . .  
LL . . . . . .  
Gc . . . . . .  

&e. 
K/f . 

.??. 

.K/+. . 

G C  . . . . . .  

G L  

LL 

. . . . . .  

. . . . . .  
G L  . . . . . .  

GC 
G C  

. . . . . .  

. . . . . .  

5 . Y .  

.!?e. 
G C  . . . . . .  

GC 
G c  
I;= 

. k .H  
G C  

. . . . . .  

. . . . . .  

. . . . . .  

- 

515 
S/X 

S I 5  
S/S 

s/s 

. . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. z/s. 
J/?, . . .  

-?J . , . 
d T  

s k . .  . .  

.?!?... . 
5 /s 
s/s 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

T/T . . 
d?. 
.s/s.. . 
7 /r, 
sk . . .  

.s./s. . 
?/F. . . .  
sls 

. T k  
J(T. I 
s(ls.. I 
r h  

. . . . .  

. . . . . . . .  

FUSION 

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

, * TEST RESULTS 

/ C d , * 5 - 1  p. I . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  

NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOTH/SMOOTH (S/S); SMOOTH/TEXWRED ( S F ) ;  
OR TEXTURED/TEXTURW (Tfl). 

? " i  m C ~ ~ S m ~ ~  CONSJLTANN~ flu NO. 5-06-W ~ ~ o ? y z 8  R N D I I E D m L  p(EET NO.-OF- 
* I  



I I - -- GEOSY NTEC C o NSULTANTS 2- - 
\ * 

LOCATON: FERNALD, OHIO PROJECT NO: Goo409 TASK NO.: 04.1 
DESCRIPTION: W ? 5 E  -7T- YEAR: /~~~ ' 

\ 
TRIAL SEAM LOG .- FUSION 

NO. 

TlME 

C.?.!. . .  !.?.OFT 
e?: , , !.?.oer. 
C.??, . , !.?.05T. 
C??. . , g o .  ocr. 
E??. . .? . Sf.?. 
?.?e, .  , f.3.0'7. 
~ Q S  21 * c r ,  

f 4 8  2 (  OCT, 

c99 21 O C T  

F/o* 2L o c 7  

=/e, 2 2  O C T  

f??..?. . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

2 2  0 C - r  

:/o,? 2 2  e r r  

c / o 9  2 3  QCT 

r 

. . . . . . . . . . .  

. . . . . . . . . . . . . . .  
2z oc, e - (0.7. . . . . . . . . . .  

606, . . . . . . . . . .  2 3 o c r  
F/o? 23 or?- . . . . . . . . . . . . . . .  
f f o g  2 3 0 ~ 7  
. . . . . . . . . . . .  

f 5 0 5  . . . . . . . . . . .  2 3  oc7 

F / / o ,  2 3  0c.r . . . . . . . . . . . . . . .  

./?O?. . 
14 ZP . . . . . . .  

I 4  2 I . . . . . . .  

Ib7-S 

1310 

. . . . . .  

. . . . . . .  

!?f.?. . 

./?0.9. 

.!?.!?. 

fclzo . . . . . . .  

lrf 7 

/?/o 
. . . . . .  

. . . . . . .  

ff.90. , 

//or 

I l l s  

/ I t 0  

. . . . . . .  

. . . . . . .  

. . . . . . .  

.I.<?.! . 

,.f.?? . ' f400. . . . .  
I f W O  . . . . . . .  

p o .  
l o 0 0  - 

MACHINE 
NO. 

0 2  . . . . . . . . .  

o z  . . . . . . . . .  

. ,?. 2 . .  . 
L . . o  . . . . .  

0 2  . . . . . . . . .  

.O.L.. . 

0 2  . . . . . . . . .  

e. !, . . .  

. .?.f. . . .  

.?? I . .  . . .  

0 . . . . . .  
Q Z  

3 . .  

. . . . . . . . .  

. ,?.?, . . .  
0 2  

. . . . . . . . .  

. .O . ! . .  . .  

. .e. 2 . .  . 

I3 ,!. . . .  

0 2  . . . . . . . . .  

0 2  . . . . . . . . .  
O L  . . . . . . . . .  

O Z  . . . . . . . . .  

. .S.!. . . .  
4.86 p, 

0 7 -  

O ' L  

. . . . . .  

. . . . . . . . .  

OPER 
ID 
- 
zc 
Gc 

GC 
d e  

G C  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

w .  
h /f 

GC 

kU 

J/ll 

. . . . .  

. . . . .  

. . . . .  

. . . . .  
CrU 

T.9 

??. . 

. . . . .  

. . . . .  

7 m  . . . . .  

khf . 

& 
.w. 

G C  

k H  
kC/ 

. . . . .  

. . . . .  

. . . . .  

9. 
'G c 
=fi 
. . . . .  

. . . . .  

+?. 
- 

(1 
AATERlAl 
EXmPma 

d s  
S I T  

S I T  

. . . . .  s e . ,  
T / r  

r./r.. . 

?e. 
s k  . . .  

S I T  

S / S  

w7, 
117 
SI5  

.. ?/S. . .  

. s ! r . .  
s / 5  

.? /5 . .  
?k. .  
.?I. r 
S I 3  

?k..  
. r / r . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . .  

. . . . . . .  

. . . . . . . .  

5 / s  

FUSION 

MEASURED 
WfDGE 1 SPEED 

=TI'C& - 
.e?. . . .  
BOO 
so0 

. . . . . . . . . .  

. . . . . . . . . .  

. .  .F.???. . 
800 . . . . . . . . . .  

BOO . . . . . . . . .  

. .  

6-/ f P h  

6./ fP,+ 

s.s FP, 
r. T ip- 

6 . 7  FPA 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. .G:. 8 .FC?? 
6.r  FPPI . . . . . . . . . . . . .  

. . . . . . . .  

TEST RESULTS 

. . . . .  . . .  
P 

. . . . .  I 
I L f  I L S  

fez / S J  

. . . . . . . . . . . . . . . .  

. . . . .  . . . . .  
7 

..! . I . .  . .  

? I  . .  

. . . . .  . .  

. . . . .  3 

. .!. . i . .  . .  

. . .  

. . .  

. f.'? !? : F 
2 3 /  / r x  

a e 7 / z 3 l  

. . . . . . . . . . .  

. . . . . . . . . . .  

!.?<h.&. , 

?!+TI?, , , . 

L-.? !L??.  

. . . . . .  !!. 
if 

"P I " "  . " " ' I  . . . .  ? . . . . . .  J . . . .  

. ???.!? ! f .  . .  .?. I. . . .  
/= I 
" " I " "  , ! E f . / + e .  . 

!?.?/??T. .?. .I. . . .  
P . ! .T?. ( !%,  . . . .  I . .  . .  
3 

. .  '.??.(!??. . !. . .  I . .  . .  
23L/a1* ? I 



I - -- GEOSYNTEC CONSULTANTS 
J 

TRIAL SEAM LOG - FUSION 
0 \- 

f p ~ ~ ~ ~ ~ ~ :  ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO: G0O409 TASK NO.: 04- 
DESCRl P TI ON: PNASE c// YEAR: I998 

Ir 

CONTRACTOR: //-7kT120 TENSIOMETER DESCRIPTION: U. &y c # d d  1-04 w 
c r5-r GJZIGC I 

B 

D 

TRIAL DATE 
SEAM (doy/mo) 

NO. 

FI /Y 24 -7 

F I ~ S  t q o c r  

0116 2 9  eel-  

. . . . . . . .  f+?e,r, . .  

'=({s 2% ocr 

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

CllT 2 4  OC7 . . . . . . . . . . . . . . .  

"/E.* a s o c r  

.is * C Y  

. . . . . . . . . . . . . . . .  

?!2( . . . . . . . . . . .  

FIZZ 2 ~ o G +  . . . . . . . . . . . . . . . .  
c f.??. . t?.oC.T. , 

K/LV LL oc7 

c i a 5  .o . . . . . . . . . . . .  LT. . 
. . . . . . . . . . . . . . . . .  

C 1 a G  Z L o c r  

c l z  z W O C 7  

FILS . . . . . . . . . . . . . .  2 + O C 7 ,  

F,,., 2 ; r O L C  

. . I , ! ? ,  ,?,? ?e?. . 

. . . . . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . . . . . . .  
C 

. . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

TIME 

boor . . . . . .  
1 / 3 0  

'3 I5 

Y ss 

't 20 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . .  

.7  (7. 
7 b.'rf. 
D8So 
. . . . . .  

9 s,Fr . . . . . .  

J?/O, . . . .  

??EO., 

1910. . . .  ~ 

'3 2 0  . . . . . .  

P.&*.? 

>?? 0. 

PS0.T 
1310 . . . . . .  

. . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

MACHINE 
NO. 

O L  

D l  

0 2  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. 0 f . . . .  

.?. !. . . .  

5 8 6 0  

0 2  

0 2  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. .e .r , . 

. .e. 2.. . 

O z .  

. .?.?. . . .  

9.2. . . . . .  

. . . . . . . . .  

0 2  

0 2  

. . . . . . . . .  

. . . . . . . . .  

0 2  

O Z  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

OPER 
ID 

- 
+Y . . . . .  
G C  . . . . .  

kff . . . . .  

G C  . . . . .  

?e. 
e*. 

44 

k?. 
H/Y 

hk 

&& 
. . . .  

. . . . .  

. . . . .  

. . . . .  

* .?. 
G c  

G L  
G c  
G C  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . .  
1, .: 

FUSION 

I 

. . . . . . . . .  . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . .  

. . . .  

. . . . . . . . . . . . . . . . . . . . . .  

........9.............. 

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

TEST REWLTS 

l p o / f 8 g  I 
/ S C / i S g  P 
. . . . . . . . . . . . . . .  I . . ' '  
. . . . . . . . . . . . . . .  I . . . .  
f , r P / / r I  f7 I 

? ' i  
LO?/.)'.?. . . . . .  
yar osle' 9,Llo ' ' ' 

f! .T43 T .  . . . .  /31 

. . . . . . . . . . . . . .  

sAr*a . . . . . . .  , . I . .  . .  

P . . . . . .  
r r + / l l k  P 

.!.9C!?oS. . p .  . 
-9 /Lf,  /= 

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . .  

. . . .  

. . .  

. . . .  

. . . .  



2 0 6 2  

Extrusion 

.. 



-- -- GEOSYNTEC CONSULTANTS 
0 L- J 

RE- 
TEST 
NO. 

. . . . . .  

e-3.. 
. . . . . . .  

. . . . . .  

. . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . .  

" . . . . . . . .  

: :::::.cB: 
. . . . . . .  
. . . . . . .  
. . . . . . . . . . .  

D 

B 

T 

OA 
ID 

m? 
?w 
-res? 
.w 
n?! 
TBY 
0 
RP 
RP 
M. 
A!! 
P.?. 

.R? . 
8!. 
e.? 
.RP. . 

a?. 

-7. 
lY 
u 
UP' 
c3.. 

* 

TRIAL SEAM LOG - EXTRUSION 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) L 

LOCATION: FERNALD, OHIO  PROJECT^ ~ ~ 0 4 0 9  TASK NO.: 04.1 

DESCRIPTION: f b s C  YEAR: 1772 
CON TRACTOR: S*IM A% TENSIOMETER DESCRIPTION: YSG-tw 1 .04 

. 
f - * 

4kV 7<% r O r n b e J -  4 

MACHINE 
NO. 

OPER 
ID 

- 
. . .  ?? 
.$PI. . 
J?!. . 
JPl 

. . .  R.? 
TIS?. . 
JB . . 
.?F.. 
.?.8. 
. . .  JB 
m.. 
. . .  J19 
. . .  st  
.S.F. 

.sa.. 
s-6. . 
Sfi.. 
Jfl. 
?e. . 

JV.. . 
. . .  s[! 
.s?! .?e.. 

. . . . . .  

JM . . . . . .  

TEST RESULTS 

I 
'ASS1 FAl 

NO= (1) MATERIAL DESCRlPTlON REFERS TO EITHER SMOOW/SMOOTH (S/S); SMOOTH/TEXNRED (Sm; 
OR TEXNRED/TEXTURED (T/T). 

~ G E O S ~ X C  c ~ N W L T ~ ~  nu NO. 3-0Il-m 0~0332 mrm ~ r :  Sq 



LOCATION: FERNALD, OHIO PROJECT NO: 0 0 4 0 9  TASK NO.: 04*' 

DESCRIPTION: pku  YEAR: / ? 9 P  
CONTRACTOR: sCl*W TENSIOMETER DESCRIPTION: US- G w a  O U  Lo4 

r 

TRIAL 
SEAM 

NO. - 
€25 
€ 4 6  
E-2 7 

E% 
5 3 4 .  
K:??. 
F-Y . 
?-$2 

7-33, 
w . 

. . . . .  

. . . . . .  

. . . . . .  

7-35 
Y-3L 

s-37. 
7-38, 
'-39. 
w. 
W! . 
?V?. 
F*. 
F-??. 
?4< 
' ,Jb, 
w7. 
3 3  

. . . . .  

' . . . . .  

- 

MACHINE 
N 0. 

. .  .?.?.. . .  

. ..d . . . .  

. .?.9.. . .  

. 0 .3  . . . .  

. . . . . . .  04 
03 . . . . . . . . . .  

p 3 .  
. . 

. .a.J. . . . .  

. .!?3.. . . .  

. . . . . . .  @i 

. .%. . . .  

. .o?. . . . .  

. ? 3 . .  . . .  

. .?.J. . . . .  

. .?3 . . , . , 

. o?. . . . . .  

. .e 4 . . . . .  

. .?! . . , . . 

04 

04 

0 4  

03 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

O b  . . . . . . . . . .  

. . . . . . . . . .  

- 
OPER 

ID 

- 
.3?!. 
9%. 
. . .  30 
JPl 

SFl 
. . . . . .  

. . . . . .  

Js.. . 
?fl. . 
Jfi 

J!.. 
Jlvl 

.?e,. 
S r  

. . .  ?.? 
SO 
SPl 
.J.o.. 
.38.. . 
???. . 
,?.? 
, ?? . .  

.?!. . 

.?e.. 
t L  
Xb; . . . . .  f 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

- 

TEST RESULTS 
I 
I 
P I  
'P' ' 1  ' ' ' 
. . . .  .I. . . .  
,?? .I. . . .  

.e. . .I. . . .  
P I  
' . ' , .I. ' ' ' 
P . .  .I.. . .  

P I  

' ' ' , . I .  . ' ' 
? . .  ..I.. . .  

P I  

'ASS1 FAI 

P' "I' ' " 

P"'1 ."  
P'"" . . .  . .  . . I . .  . .  
P. I 

I P ".t".. e . .  .I. . . .  

P ..I.. . .  

r. .I. . . .  

?..I.. . .  

P.. .I. . . .  

fl.. .I 
P I.'" 
' ' ' 'I' . ' ' e.. .I. . . .  
, . :.I. != 
I 

. . . . . .  

?. . .;. . . .  

Y 

RE- OA 
TEST ID 
NO. 

. . . . . . . .  

. . . . . . . . . . .  i 

. . . . . . .  Elf  
WP 
RP 
R !  

. . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . .  

. . . . . . . . . . .  

.-. . . . .  Re. 

. . . . . . . .  f?P. 
DLf 

w 
Dcb 

D L f  
LU 

. . . . .  .e. 

. . . . . .  PY. 

. . . . . .  DLI;: 

. . . . . .  .w 

. . . . . .  ?e 

. . . . . .  ?% . 
ore 
w- 

c-st, f l u  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  
. 

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

+ 

NOTE: (1) MATERIAL DESCRIPTION REFERS TO EllHER ,SMOOTH/SMOOTH (S/S); SMOOTH/TEXTURED (Sm; 
OR TEXTURED/TEXTURED (T/T). 

%EOSWEC CONSULTANTS FILE NO. 3-e-r~ opO333 . RMEIYED ~ r :  5* %En NO.- 2 



LOCATION: FERNALD, OHIO PROJECT NO: ~ ~ 0 4 0 9  TASK NO.: 04.1 

CONTRACTOR: Pm, O/Sl-+ TENSIOMETER DESCRIPTION: 0.5. 6 ~ 5  c &Ld 1.W 

DESCRIPTION: P k O K E  YEAR: 1748' 

7 

TRIAL 
SEAM 

NO. - 
. . *  €44 . 
c-s  
E-st 

.E:.52 
e-s3 
€59 ,  

. . . . .  

. . . . .  

. . . . . .  

E-SS 

T-SC 

. . . . . .  

. . . . . .  

?.Q. 

!E: ?e. 
5: -. 
F- 60 

E-!?!. 

c-63 

jc-brl. 
F-6s 

T-64. 

"@, 
?+?. 

?-? ! , 
7-??. 
t-73 

. . . . . .  

F-bL . . . . . .  

. . . . . .  

. . . . .  

Z-bl . . . . .  

7-70 . . . . .  

- 

RE- 
TEST 
NO. 

e-51 . . . . . . . . . . .  

. . . . . .  

. . . . . . . . . . .  

. . . . . .  

:: . . , 
. . . . . . .  

. . . . . .  

. . . . .  

r-s.7 
. . . . . . . . . .  
. . . . .  
. . . . .  

. . . . .  

. . . . .  
5 5  . . . . . . . . . .  
. . . . .  
. . . .  

-3: 
. . . . . . . . . .  ""'@ 
. . . . . .  
. . . .  

. . . .  

MACHINE 
NO. 

OA 
ID 

nfl 

P H .  
fHH 

w 
DLE. 
D4'. 
w. 
e*. 
mH 
r Y  

rri 

. . . . . . . . . .  

. . . . . .  

f l ! .  
F!!. 
P!. 
p!. 

F?. 
P!!. 

flrlw 

n.Y 
.myy. 
.VY. 
Tl3L 

.ci8 
0.l 

. . . . . . .  r.s 

. . . . . . .  o.! 
.4ar.. . . .  

.o.l. . . . .  

.w . .  . .  

.oq..  , , , 

.4.?. . . . .  

.9.8 . . . . . .  

.o?. . . . .  
48 
.fi.8.. . . .  

..s?.. . .  

. . . . . .  p.8 

. f t g . . . . .  

.ft.g. . . . .  

.58., . . , 

. .??. . , . . 

. .st! . . . .  

. 33. . . . .  

. . . . . . .  clll 

. ?? 
L1x 

. . . . . . . . . .  

. . . . . . . . . .  

04 . . . . . . . . .  

. . . . . . . . .  

OPEF 
ID 

3 m  
SO 
sm 
J.B. 
? .r? 
? S .  
3.N 

J!. 
3 0  

3 F. 
r?? , 

n.. 
3.m 
3.F 
se. 
J rn . ,  
JY . 

38.. 
E?.. 
sa. 

- 
. . .  

. . . .  

. . . .  

. . . .  

am) 

TW 
a' . . . . .  ' 

- 

EXTRUSION TEST RESULTS 

I 
PASS1 FA 

I 

. .  
P I  . .  

.f.. .I 
I"" 

.e.  .I. .  . .  

. . . .  .!E. 

.ff. ~ '.I . . .  

.P... .I. . . .  

. .  

. .  

I 

. . .  

. . .  

. .  

Q.. . I . .  . .  

. . .  

' ' . 'I' ' ' ' e. .  . I . .  . .  

NOTE: (1)  MATERIAL DESCRIPTION REFERS TO EITHER SMOOM/SMOOTH (S/S); SMOOTH/TEX?URED (S/T); 
OR TEXNRED/TEXTURED (T/T). 

- /  RmERmm s *  m m  m . L w L  OP03d4 'CEOSWNTEC CONSULTANT'S FlLE NO. S-OSfSE 



-- GEOSYNTEC CONSULTANTS . -  

TRIAL SEAM LOG - EXTRUSION 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

> 

7 

TRIAL 
SEAM 

NO. - 
E-tJ, . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

c 

DATE 
doy/mo 

!?.?.ct. 
. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . .  P '  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

TIME 

- 
?W. 
. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  
- 

MACHINE 
NO. 

. . . . . . .  'r 
. . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . .  

. . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

OPE1 
ID 

Jm . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

.T/?.. . 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

EXTRUSION 

PREHEAT 
P E T f C J F :  

. . S F . .  . 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

s3.s. 
. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  
- 

TEST RESULTS 

. . . . . . .  

. . . . . . .  

. . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  
- 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

\ . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

I 
'ASS( FA 

I 
P I  
. ' "I' . " 
. . .  .I. . . .  
. .  ..I.. . .  

I 
' ' ' 'I' . ' ' 
' ' ' *I. ' ' .  

. . .  . I . .  . .  

I 
' ' . 'I' ' ' ' 
' ' . .I. ' , . 

. .  ..I.. . .  
I 

' ' "I' ' " 

. ' . . I  . ' .  

. . .  .I.. . .  
I 

' ' ' 'I' . ' . 
' ' . .I. ' ' ' 

. .  ..I.. . .  

I 
I 

. . . . . . . .  

' ' , 'I' ' ' . 
' ,  ' .I.. " 
. . .  .I. . . .  

. .  . ' . I .  . . .  
.I 

' ' ' ' I '  , ' ' 

' ' . 'I' ' ' ' 
. . .  .I. . . .  
. . .  .I. . . .  
I 

RE- 
TEST 
NO. - 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . .  
- 

Y 

OA 
ID 

M P  
- 
. . . .  

. . . .  

. . . .  

. . .  

. . . .  

m 
. . . .  

. . . .  

. . . .  

.... 

.... 

. . . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOTH/SMOOTH (S/S); SMOOTHfiXTURED (Sm; 
OR TEXTURED/lfXTLJRED (T/T). 

%EOSWlEC CpmnTWTS FILE NO. S-05-1SE O C O 3 3 S -  ~1". SQ WET no. L W A  



- - -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD. OHIO PROJECT NO: coo409 TASK NO.:.-. 

DESCRIPTION: Pk cbu a YEAR: I 9 W  
CONTRACTOR: %lRo /aL TENSIOMETER DESCRIPTION: fh Gufiu f l  CdJ I.&/ 44" 

DATE n M E  MACHINE OPE1 
NO. ID 

. .  96.. . .  Ji. 
7%. . . . .  JJ? 

. .  98. . . .  Jrs, 

, 7 8 . ,  , ,  JM. 
o6 ?L/M 
0.6 . .  . . .  Jfl. 

. % .  . . .  JM: 

. . . . . . . .  

.9 6. . . . .  .w 

. .??. . . . . .  ?6 
ob R.3 

.?k . . . . .  P.S. 
4 6  LL 
. . . . . . . . . .  .4 .k. 

. 4 ?  . . . . .  R S .  

. %  . . . . . .  6 s  
.%. . . . .  rc!. 

.o.k . . . . .  8s.. 

.P!. . . . . . .  R? 
40 G C  

. . . . . . . . . . .  

. . . . . . . . . .  

O d  

. o b  66 . . . . . . . . . .  

,530 . .  

. e o .  . . .  

. 5?0 . .  . .  

4.50. . . .  

.q78. . .  

Y.?O. . . .  

.q&. . . .  

,360. . . .  

. w.. . .  

. q40.. . .  

. q40. . . .  

.t'?5, . . .  

9 ? S .  . .  

.V?C3. . .  

.4.?8. . . .  

,525.. . 

52s . , . 

.=.o.. . 
,5Ls.. , . 

,471.. . . .  

. .w. . . .  

M L  

500 . . . . . . . . . .  

360 . . . . . . . . . .  

525 . . . . . . . . .  

5 5 9 . .  
. .  5SJ. 
,555.. . 
5- 

Sa?. . .  

.5m . . 

.5@. . .  

.540.. . 

.4?5.. . 

,540. : 

.5(/0.. 

. .  4.??., 
N o . .  . 

v. . 

. SZ? 
5 s ' :  

. .  525. . 

.s40.. 

. .  540.. 

.57s.. . 

. ??e. . . .  

. .  5% 
327, . . .  

,525.. . 

. . . . . . . . .  

. . . . . . . . .  

5 2  5 

TEST RESULTS 

I 
1 

IF . . . .  

P . . I .  . . .  

'ASS1 FAll 

' p  - 1  
' , . I . .  

IF 

' ' ' , ,I. . ' ' 

. . . . . . . .  

'F 
.P . .I. 
f . .  I 
f I" 

. . .  P . . I . .  . .  

.e. . ! . . .  

.P.. .I.. . 

. . . .  e . I . .  . .  

.P. . ! 
P I ' : '  

?. . . I . .  . .  

.9.. .I.. . .  

. . . .  P . I . .  . .  

.e . . I .  . . .  

f .  . ! . . .  
I 

. . . .  P . I . .  . .  
f!. . .I. . . .  
LL 

' ' ' , .I. ' ' ' 

I 

. . ' , . I .  ' ' ' 

I 
F ; : F  

.?. . 'I' . . .  

1 

NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOM/SMOOTH (S/S); SMOOTH/TEX'TURED (Sm: 
OR TEXTURED/TEXTURED (Tfl). 

8 ~ ~ ~ ~ m ~ ~  CONSULTAMS nu NO. ~-O+TSE Q ~ ~ 3 3 6  REV~E~YED m: LStL S t  N O . l O F %  



LOCATION: FERNALD, OHIO PROJECT NO: GOo409 TASK NO.: 04.' 
DESCRIPTION: pc4w a. YEAR: IS78 * 

CONTRACTOR: PGTb /sol*'% TENSIOMETER DESCRIPTION: 3 - S -  f ldd  1-04 4 % &  
pv 

f j q z  SEAM (doy/mo) M ACHl NE 
NO. 

. .  9 8  . . . .  

. .  ??'. . . .  

. . . . . . .  06 

. T?.  . . .  

.ob. . .  

. O b .  , , . . 

. O b .  . . . .  

Ob.. . . .  

O b  . . . . . . . . .  

O b  . . . . . . . . .  

. .  98. . : : .  
O d  . . . . . . . . . .  

. .??. . . .  

. .ob. . . . .  

.96. . . . .  

. . P k . .  . .  

.Ob.. . . .  

. . . . . . .  9 8 

. . %  . . . . .  

.o.(.. , , . 
. .Ob.. . .  

.% . . . . .  

.O&. . . . .  

. . . . . .  ?? 
3.8 

OPE 
ID 

- 
C L  . . . .  

f? ?. 

Jpc . 

LC . . . . .  

GC 

CC 
. . . . .  

. . . . .  

Js: . 
Gc 
GL 
. . . .  

. . . . .  

JB . 
8s. 
4 0 .  
e. 
JB . . . .  

JD. 
3.0. 
so. e $. 
R 5. 
38. 
Rs. 
e s .  
t 3 .  
6.5. 
GC - 

53s . . . . . . . .  

.53.s. . .  

.?.ts. . . .  

.4?5.. . .  

.??s.. . .  

?75.. . .  

.f??. . . .  

.4.8?. . . .  

.m , . . , 

.Lft5.. . .  

Sf?. . . . . .  

. q?o. . . .  

+??. . . . .  

400 
. I*. . . . .  

. ,540. . .  

. .  540 . . .  

. . . . . . . . .  420 

4.20. . .  

420 

, .ttZS. , . . 

.$+L.. . 

4G7i 
. . . . . . . . . .  

. . . . . . . . . .  

4 Z S  

TEST RESULTS 
+ 

RE- OA 
TEST ID 
NO. 

. . . .  . . P . y .  

. . . . . .  r.!. 

. . . . . .  .ovl rt 

. . . .  P.yy 

. . . . . .  N!. 

. .  

, .  , . : : #  

. . . . . . . . . . .  

. . . . . .  F!. 
Pll 
f l H  

flIH 

M I 1  
P I H  

. . . . . .  fl.4. 
I d  

. . . . .  .!!H.. 
?'!. m.!. 
. . . . .  .FH. 
. . . . . .  .r?! . 

. . . . . .  r r ! .  

. . . . . . . . .  r9fl 

. . . . . .  RH.. 
RH 

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  



- - -- GEOSYNTEC CONSULTANTS 
0 \- J 

TRIAL SEAM LOG - EXTRUSION 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) I, 1 

v I 

LOCATION: FERNALD. OHIO PROJECT NO: CQ0409 TASK NO.: 04.' 

DESCRIPTION: 9 7 7 %  f k  a x  YEAR: j q c g '  

TRIAL 
SEAM 

NO. - 
f??S 

"!!I 
5-128 

?-!?I 

5 !!I, 

. . . . . .  

E-I30 . . . . . .  

. . . . .  

. . . . . .  

. . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . .  

L 

?.Y.OCt. . .om 
2.9. ac-!.. 009s 
I?. 0.4, w . 0  

30 .&? . .'.SOo 
I .&v. , ! 3 9  
2 .d.N .J309, 
3. /+v , . 

. . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. .  . . . .  

98. . . . .  .4.6 . 
. . .  9 8 . .  . .  

4 8 . .  . . .  LL.. 
. . ?  3 . . . .  .l? c. 

. .  '1 . . .  .G?. 

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . .  . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. :  .,.(.. ; . . -  . . . . . .  .... , .  

MATERIA 
o m n o  

T.!r 
.T/r 
. .  V r .  
. T / T .  
, .  ? / T . .  
. .r/r. 
.r/r 
. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
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1 PRIMARY: SECONDARY: EI OTHER: 0 CONTRACTOR: !p..* 

I I I - 
JI 

t... - -- GEOSYNTEC CONSULTANTS I ' -  

NONDESTRUCTIVE TEST PRODUCTION SEAM II LOCATION - 
END 

- 
146' 
z1e' 

233' 

w 
2,' 

23'  

47! 

4 3' 
N 
340' 

Ih' 

(1) 

. . .  

. . .  

. . . . .  

. . .  

. . . .  

. . . .  

. . . . .  

70' . . . . .  

. . . . .  

. . . .  

. . . . .  

. . . . .  

141' - 

r\CTVAL 
SEAM DATE 

:day/mo: 
TlME AACHINE 

NO. 
PERATOR SEAM 

ID 1 NO. 
IEGlN ACTION OPERATOR 

ID 

kA 

WA 

NA 

. . . . . . . . . . . .  

. . . .  

. . . . . . . . . .  

. . . . . . . . .  

Llc 

c4- 
. . . . . . . . .  

. . . . . . . . . . . .  

. . . . .  cl- . . .  

cy 
UL 

. . . . . . . . . .  

. . . . . . . . . . . .  

. . .  .w. . . .  

AIR PRESSURE 
& l p s ~  lor 5 mh.: 

. . . . .  ?A . . . . . . .  

1 4  

tJA 
. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

30 * 10 . . . . . . . . . . . . . . . .  
30-3d 

36.3b 

'sa -36 

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. .  . .  w-?o. . . . . . .  

. . . . .  a*. . . .  

24 -29 

. . . .  . . . . . . .  

36 e336 
. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

NA 

VACUUM BOX 
' ( Z o s c c . )  

I023 

s 
. . . .  

. . . . .  

twz, . .  

440 

Ita6 
. . . . .  

. .  

1% 
1810 

I O K  

1923 

Is= . . .  

13a 

\gts 

I 8% 

. . . . .  

. .  

. . . .  

. . . .  

. . . .  

. . . .  

M 

0 2  

. . . . . . . .  

. . . . .  

eL . . .  

141' 

1%' . . . .  

Z d  . . . .  

a' 
0' 

0' 
3,' 
47' 

7 4 '  

*' . . . .  

4t+' 
44' 

. . .  

. . .  

. . . .  

. . . .  

. . . .  

. . . . .  

. . . .  

. . . .  
117' 

'OTA 
- 

5' 

za' 

e+' 

. . . . . . .  
IS' . . . . . . . .  

. . . . . . .  

. . . . . . . .  
2,' 

MA 

MA 

NA 

PA 

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

.!!A . . . . . . .  

EJn . . . . . . . . . . .  

,.!?e.. . . . .  

3A . . . . . . . . . . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. . . . . . . . .  
0'- 04' 

. . . . .  

0' - 23' 

9?t l  

dl 

01 

01 

O l  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . .  

. .o! 
4*. . 
4 w  

oi  
. . . . . . . .  

. . . . . . . .  

01 

. , . .  

23' 

\b ' 
. . . . . . .  0'4,' 

49-761 
70'43' 

4 d  - 41+ 
4'23'44d 
931-1 I b' 

. . . . . . . . .  

3 3 4 7 '  . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

(i6'-134' 

. .  

. . . . .  

23' 

. u t . .  . . . . .  

.M . . . . . . .  

.m . . . . . . .  

. . . . . . .  

16' 

??. . . 

.;zr) 
3 0 0  

. . . . . . .  

.??. . 
I 

. . . . . . . . .  E.'! 
NA 

. . .  .CF 
PA 

. .  

I- 



- - -- GEOSYNTEC CONSULTANTS 'L 

LOCATION: FERNALD, OHIO PROJECT NO.:C;Q0409 TASK NO.: 04, ' 
DESCRIPTION: P I W  SL YEAR: 144% 

PRIMARY: 0 SECONDARY: OTHER: 0 ' CONTRACTOR: / P €7- 

NONDESTRUCTIVE TEST PRODUCTION SEAM II LOCATION - 
END 

- 
t3' 

204' 

zrb 
t o  1' 

. . .  

. . .  

. . . .  

. . .  

9 4 '  . .  

1SI: . . . .  

?tp' 
11s' 

XI' 

274 . . . .  

. . . . .  

. . .  

ii5x 
SEAM DATE 

:doy/mo; 
MACHINE 

NO. 
IPERATOR SEAM 

ID 1 NO. 
LOCATION 

( I t )  
VACUUM BOX 
( L s e c . )  

OPERATOR 
ID 

ACTION 

I 

&e 
=>= 

. . . . . . . . .  !4? 

. . . . . . . . .  S.?% . 

. . . . . . . . .  5.w. 

J-H s2t 

6-t $+ 
. . . . . . . .  5y 
I;c *r 

&d 5.Lc 

S4 . . . . . . . . . .  .s.**. 
SM . . . . . . . . . .  S-8 . 

. . . . . . . . . . .  S*k,, 

52s 

!?.See. 
I % S E o r  . . . . . . . . .  

1948 

\or0 
len, 
I g r r  
I qee 
Iqe1 
I 9 h  

lqlb 

MIS 

\SI? 

. . . .  

. . . . .  

. . . . .  

. . . . .  

. . .  

. . . . .  

. . . .  

. . . . .  

. . . . .  

01 

9 fW 
01 

01 

01 

4w 
4%44 

01 

01 

01 

. . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

36 -30 
. . . . . . . . . . . . . . . . . .  

k-30 

2t-zc 

3 d  -30 

36 -30 

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

N A  
. . . .  

PA 
PA 

IA 
tJA 

UA 

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . .  

Icl 

c4L 

. . . . . . .  

. . . . .  
$6' 

. . .  

Zc' GL . . . . . . . .  . . . . . .  

2 3' 
t3' 
!r' 
tzel 
zc! 
7' 

16' 

. . . . . . .  

. . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

& 

w 
clr- 

cz 
cc 
U 
U 

. . . .  

. . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . .  

. . .  

30 -3s 

30-36 

70 =36 

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

za -'b 
. . . . . . . . . . . . . . . . . .  

2s -zr 
. . . . . . . . . . . . .  

. . . . . . . . .  .S?F 

. . . . . . . . . .  rar. 

. . . . . . . . . .  $30. 

$ 1  

fl I;c 
Is 5&n . . . . . . . . .  

P4 . . . . .  !?. rw? .  
. -  

. . . . . . . . .  - 

. . . . . . . . .  - 
. . . . . . . . . . . . . . .  + . . . . . . . . . . . . . . .  

. . . . .  
- 
. . . . .  

. . . . .  
- 

. . . .  
- 
. . . .  . . . . .  

- 
. . . . . . . .  

- 
'OTAI zCr 

( NOTE: (1) SEAM LENGTH: THIS PAGE z G IT- 

I I 
F 4s YIEET NO.-01- 
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Ii - -- GEOSYNTEC CONSULTANTS - 

\ / \  

PRODUCTION SEAM SUMMARY LOG 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, 01-110 PROJECT NO.: GQ0409 TASK NO.: 04.  I 

PRIMARY: SECONDARY: OTI.IER: 0 CONTRACTOR: Q L I A M / P E T b  

DESCRIPTION: P f l k  ;[I YEAR: 1448 

J 

LOCATION NONDESTRUCTIM TEST PRODUCTION SEAM 

TIME MACIIINE 
NO. 

IPERATOI 
ID 

IEGIN END OA 
In 

RCTUAL 
SEAM wr 
16s' 

(7' 

23' 

29' 

6' 
. . .  

. . . . .  

AIR PRESSURE 
( a f p r l  lor 5 mh.) 

VACUUM BOX 
( 2 0 5 e c . )  

OPERATOR 
ID 

AC TlON OA 
ID - 

*? 
' V .  
Tsv. 
w 
TBY 
. . .  

. . .  

?! . 

.w 

.f4 
. . . . .  hi 
H .  
. . .  &i 
6% 
e4 
. . . . .  

L 

! 4 5 F  '48 

48 

qa 
4844 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. .  40*. . 
61 

9% 
98 
ol 

q149 

. . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . .  

0' 

0' 

6' 
. . .  

0' 

0' 
. .  

95' 

0' 

e' 

424' 

(00' 

334' 

0' 

0' 

OTA 

, . .  

- 
- 

I GS' 

b' 

17' 

2%' 

23( 

\z5' 

If 

17' 

436 
I 60' 

Bi)' 

4%' 

D 

tJA 

FA 

h)A 

JA 

Ok CC 

c(r 
. .  

. .  ub 
OC 
. .  

. . . . . .  

gn 

I I5 . . . . .  

Ji'l * 
SH 
(ic 

. . . . . .  

. . . . . . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

L 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. .  

. . .  

. . .  

NA 30-k 

3s -30 

. .  

. .  NA 

m 
oy- 

. .  ps 

UA 

3a '36 
PL 

' 6 e  
. .  

rv 
lw 

. . . .  

. . . . . . .  01 

. .  4044.. 
01 



w -- -- - G E OSY N'I'E c C O  N S U L'l' A N '1's 

PRODUCTION SEAM SUMMARY LOG 
r 

PROJECT: ON-SITE OISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, Ol-110 

DESCRIPTION: P f l k  J'I YEAR: I q q f l  
PRIMARY: 0 SECONDARY: bd OTIIER: u CONTRACTOR: U L M M  ,/ PETPd 

PROJECT N O . : C Q 0 4 0 9  TASK NO.: 040 I 

. / 

NONDESTRUCTIVE TEST PRODUCTION SEAM II LOCATIO14 - 
TIME MACttINE 

NO. 
BEGIN END OA 

In 

ACTUAL 
SEAM AIR PRESSURE 

( S 2 p a 1  lor 5 mh. 
VACUUM BOX 
' (-set.) 2 0  

ACTION OA 
ID - 
Nl 

e,!. 
eH 

LJI 
PH 

a 

. . .  

. . . .  

. . .  

. . .  

. . . . .  pu 

a .  
M .  
a..  
ai 
'a 

. .  

- 

I9  sew . . . . . . . . .  I wr 
134r 

I3rr 
14ap 

lW= 

I 9 0  
lT3e 

1-r 
1b9a 

\7m 

. . . .  

. . . .  

. . . .  

. . . . .  

. .  

. . . .  

. . .  

. .  

. . . . .  

4944 

9%4+ 
01 

01 

O t  

0' 

0' 

0' 

QQ' 
123' 

8.5' 
12.' 

123' 

I 23' 

0' 

e' 
8' 

0' 

23' 
23' 

3u-b 

30 -3d 

'b -3-.1 

30-30 

30- 3 4  

30 -30 

30 -30 

3u -30 

b -k 

30-30 

. . .  

. . .  

. . .  

ut 

01 
. . . . . . . .  . . .  

be 

Ol 

et 
or 
02 

02 

. . .  
I 

. . .  
r- 
4 

17- 

I t  3' 17 46 
I 0 9  
. . . . . .  JH . . . . . . .  

JH 23' 
OTAL 0 Z O \ l  



FLUOR DANIEL 

PRODUCTION SEAM SUMMARY LOG 

LOCATION NONDESTRUCTIVE TEST PRODUCTION SEAM - 
TIME 

- 
lW 
846 

. .  

. . . .  - 

. . .  

IPERATOI 
ID 

END 
ACTUAL 

SEAM 

%I!! 
3' 

23' 

LOCA TI01 I 
( I t )  

VACUUM BOX I OPE,TOR, 
(to,,,.) 

MACt 1INE 
NO. 

SEAM 
NO. 

s st 
* 99 

ssr 
. S-Jg 

. . .  

BEGIN 

\ 4' 

4' 

. . .  

AIR PRESSURE 
(3%?prt lor 5 mh.) 

ACTION 

123' 

2 3' 
. . .  - 
. . . . .  

30 -3. 

29 - z9 
82: 

dr 
. . . . . . . .  

. . . . . . . .  
TM 
. . .  

. . .  

JM 17' 

0' 

67' 

87' 

14' 

I +I 

0' 

0' 

rOTAl 
-- 

. . .  

Ib' 

lb' 

3 
a' 

3 0' 

. . .  

b t  I *  
SI" 
JH 

m 
38 

JB 
JT 
SB 
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FLUOR DANIEL 
FERffAllb -- GEOSYNTEC CONSULTANTS 

PRODUCTION SEAM SUMMARY LOG 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04.1 

DESCRIPTION: pflb *a YEAR: Iqqfl 
PRIMARY: 0 SECONDARY: OTHER: 0 CONTRACTOR: S o L M M , / P E T w  

PRODUCTION SEAM II LOCATION I NONDESTRUCTIVE TEST 
t 

DATE TIME 

(do Y h  0 1 

ZL Os37 

0451 

103s 

~ . . . . . . . . . . . . . .  

.Q . . . . . . .  .ID@ 
0 LJ . . . . . . .  I\:@ 
Lp . . . .  l l ;O\  
CD 

. . . . . . . . .  ~.\'!.6 

. . . . . . . . . .  ll)p 

. . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . .  

I b F t  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . .  !lis0 
\ *  \W 6 

- 
BEGIN 

- 

OA 
ID - 

PH . . . .  

a,. 
.tu.. 
0 .  
.u. 
Qt. 
etl 
a 
. . . . .  

. . . . .  

. . . . .  kY 

m 
.a.. 
& 

MACHINE 
NO. 

ACTUAL 
SEAM AIR PRESSURE 

( h Z p r ~  tor s mh.) 

VACUUM BOX 
(-32!-sec.) 

ACTION 

3m3- m 5-32 
fc 38 

. .  S M  > 3 s  
5s 46 

J-M 5-39 
SP '0 

. . . . . . . .  

. . . . .  

J-... s 3 6 .  
P 47 

5p4i 
. . .  rn 5 - 3 ~  

5P -47 JH 5-93 

1, 5p- 
. . . . . . .  5-474 

. . . . . .  

. . . . . .  Jp.1 ss-m 

. . . . . . .  

. . . . . . .  

5B l-0 S-e 2-37 

4s 
. .  Cls 
. . . . . . . . .  IW' 

11%' 

21' 

21 ' 
I Z f ,  

. . . .  

. . . . .  

. .  

t t Y  

12'0 

23 
0 

. . .  

. . .  

33' OK 

6k- 

a 
GL 

ok 

n' 
48 
40 
90 

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . .  48 
qP 

49 
49 

---qQ- 

4 9 -  

4% 

. . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

o t  

a t  
. . .  

. . .  

I t V  . . .  

Z?* 

(1) 

I 
.21' 



- - -- GEOSYNTEC CONSUI,'l'AN1'S - 
PRODUCTION SEAM SUMMARY LOG . --. 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) I PRIMARY: SECONDARY: OTI-IER: u 
PROJECT NO. :GQ!BEL TASK NO.: 04.1 

CONTRACTOR: =LL.IM/PETm 

LOCATION: FERNALD, OHIO 

DESCRIPTION: rflb SJI YEAR: I4'l 

( PRODUCTION SEAM LOCATION NONDESTRUCTIVE TEST - 

QA 
ID 

- 
TIME 

- 
END 

- 
t 3 '  

ACiUAL 
SEAM 

YE!! 
21' 

MAC) llNE 
NO. 

IPERATOI 
ID 

VACUUM BOX 
( 2 o s e c . )  

OPERATOR I PASS/ DATE 

(doy/mo) 

2- . . . . . . .  

. . . . . . . .  

@ . . . . . . .  
I 

. . . . . . . . .  

AIR PRESSURE 
(l%?prl lor 5 mh.) 

ACTION 

1242 . . . .  
T6 

. . . . . .  
4 

. . . . . . . .  . . . .  

. . .  

. . . .  
- 
. . . .  
- 

I !  
Y - 

. . . .  
- 

. . . .  . . . .  . . . . . . .  . . . . .  

. .  

. . . .  

. . .  

zs' 
- 

. .  

2;' 

23, 

4.)'. 

46' 

. .  

. . . .  

. . .  

70' 

70' 

. . . .  

. . . .  

44' 

. . . . . . . .  

4 . . . . .  
4- 

+ . . . . . .  

. . . . . . .  

3-6 
. . .  

. . . . . . . . .  I;; . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

Jp 

JB 

TB 
J-6 

JB 

. . . . .  

. . . . . . .  

. . . . . .  

4- 

4 
4- 
4 

. . . . . . .  

. . . . . . . . .  

. . . . . . . .  

EIA 

UA 

AM 
. . . . . . . .  

JB 
le, TOTAL ( I )  
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PRODUCTION SEAM SUMMARY LOG 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, 01-110. PROJECT NO.: GQ0409 TASK NO.: 04.1 

DESCRIPTION: pflb *Jr YEAR: 1498 
PRIMARY: 0 SECONDARY: OTt-IER: CON TRACTOR: uLMM ,/ PETPd 

, 
r 

PRODUCTION SEAM II LOChTlOlJ NONDESTRUCTIVE TEST 

E t N I  

- 
94 

117' 

14' 
148' 

117'. . .  

. . . .  

140' 
. .  

14t.' 

ACTUAL 
MACIIINE 

NO. 
DATE 

:doy/mo 
VACUUM BOX 
( Z o s e c . )  

OPERATOR 
ID 

PASS/ 

i A 1 k  
/I 

4- 
4 
J 1 

J- 1 

JI 
A' 

+ 
I 
I 
I + 
I 

I 
-I 

AC TlON 

4 
4 
4 

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . + .  . . .  

4 
4 

4- 

. . . . . . . .  

. . . . . . . .  

. . . . .  

9' 

0' 

- 
. . . . .  I . . . . . . . . .  

. . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . . .  

I 

. . . . . . .  

. . . . . .  

. . . . . . . . .  

. . . . . . . . .  
- 
. . .  - I 



.- 
_ -  

PERATOR 
ID 

SH 

n 
m 
JB 
3-M 

T V  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

P? . . 
. ,?. . . .  

J-M 

J Y  

ff8 

s- 
a- 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

- - -- GEOSYNTEC CONSULTANTS - 
SEAM 
NO. 

zi=r 
s I e . ( E )  
5p(rb 
5fO(W)  
SP 66 
59 .(e) 
SP bl# 
5.4 .w 
5Pw 

tP 
?.?(WJ 
%C 66 
r.-l..(e). 
5s 
F?.(G sa- (A 
5-9.  

SP Lo 
5-.w se Gg 
5-8 
50- bm 
f.-?.X 

Sb-6a 
5 -7 

rod"' 

FLUOR DANIEL 
FERNALDB ' 

\ .  

\ 

PRODUCTION SEAM SUMMARY LOG 

. . . . . . . .  

. . . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . .  

V 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: 0 4 0 9  TASK NO.: 04.1 

DESCRIPTION: ?ah€ a 'YE,AR: 

PRIMARY: 0 SECONDARY: OTHER: 0 CONTRACTOR: ~ H ~ / P ~ T ~  

I1 
PRODUCTION SEAM . 11 

TIME 

1536 

lr4e 
. . . .  

. . . . .  

IC50 . . . . .  

lbaa 
lblo 
I bK' 

lbW 

IbW 

I 63% 

1400 

1416 

1470 

1430 

. . . . . .  

. . . .  

. . . . . .  

. . .  

. . . .  

. . . . . .  

. . . . .  

. . . . . .  

. . . . .  

AACHINE 
NO. 

ss 
e 
48 

4- 

49 

4 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

40 . . . . . . . .  

.e 
98 
48 
9L 

. . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

4-' . . . . . . .  

e 

EGlN 

- 
136) 

134' 

I+' 
*I' 

f64' 

I MI 

(87' 

14' 

IW' 

ib4' 

I81 
OTA 

It 7' 

14f' 

- 

LOCATION - 
LND 

- 
141'. 

MI' 

la' 
164.' 

lot'  

ISI' 

2tf' 

Zlf' 

r64' 

187' 
197' 

? I t  

. .  

. . .  

. . . .  

. . .  

. .  

. . . .  

. . .  

. . .  

164' . . .  

. . . .  

. . . .  

- 

ziix 
SEAM w 
II' 
11' 

23' 

23' 
23' 

24 

a' 
24' 

Ztll 

73' 

23' 

z 3' 

Em 

. . . .  

. . . . . . .  

. . . . .  

. . . . . . .  

. . . . . .  

. . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . .  

. . . . . .  

. . . . .  
24' 

LOCATION 
( I t )  

134'- MI' 

1%'- MI' 
. . .  

141'- 164' 
141'- (64' 

164'- 167' 

. .  

I&' 4e7' 

10 1l-21 I' 

141'4 w' 

164'- I O  1' 

164'- f07' 

19,)- 211'' 

. . .  

141'- 164' 

. .  

. .  
I 97'- 2 11 ' 

AIR PRESSURE 
j o 1 2 p n 1  lor s mh.) 

NA 

w 
M 

UA 
. . . .  

. . . . . . .  

. . . . .  .J4 . . . . . . .  

. . . . . . . . . . . . . .  N! 

. . . . .  Ne . . .  

. . . . . .  p . . .  

. . .  rVP 
El! 

A 

. . . . .  . . . . . . .  

)IA . . . . . . . . .  

NONDESTRU C TI M TEST 

VACUUM BOX 
( L o s e c . )  

ok 
ob 

@ 

a 
d 

. . . . . . . .  

. . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. .  4G . . . . . .  

. . @  . . . .  

.e . 
. . .  Ob. . . . . .  

tw 
olr 

OiL 

Ob 

. . .  

. .  . . .  

OPERATOR 
ID 

ty 

CIL 

a- 
c(L 

UL 
EIL 
at 

. . . . . . .  

. .  

. . . . . . . . .  

. . .  

. . . . . .  

. . . . . . .  

. . . . . . . . .  

. w  . . .  

. . . .  w.. . .  

. . .  Lx 

. . .  Q? . .  

. . .  ct . . 

UL 

ACTION 

. . . . . . .  

. . . . . .  

. .  

. . .  

. . . . . . .  

. . . .  

. . . .  

. . . . . .  

. . .  

. . . .  

. . . . . . .  
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PRODUCTION SEAM SUMMARY LOG 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

PROJECT NO.: GQ0409 TASK NO.: 04.1 LOCATION: FERNALD, 01-110 

DESCRIPTION: pflb $3 YEAR: 1448 
PRIMARY: SECONDARY: EI OTIIER: 0 CONTRACTOR: a L r v l M / P E T m  

/ 

II 
NONDESTRUCTIVE TEST PRODUCTION SEAM II LOCATlOlJ 

TIME AACHINE 
NO. 

AIR PRESSURE 
@ i & i l  for 3 rnh.) 

VACUUM BOX 
( L o s c c . )  

OPERATOR 
ID 

1440 

l t r o  
. . . .  

. . . .  

Irob 

\F\O 

\r2S- 

. . . .  

. . . . . .  

. . .  

19'47 

I C 6  

l5W 

. . . . . .  

. . .  

. . .  

(600 
. . . . . .  

lbio 
lbW 

18 lo 

M a  

. . . .  

. . . .  

. . . . . .  

4. 

4% 
90 

.Q8 

90 
48 
4 
4 
e 

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . . .  

4 
4' 

. . . . . . . .  

. . . . . . . .  
4 

N A 

. UA 

N9 
E1A 

Uk 

Ob 
24- 5Epr . . . . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

L 

. . . .  . 
f P b 8  

. . . .  ?-@. 
SP f?8 

. . . . . .  r-tr 
s b b 8  

Ju s -F uz' 68  JN 
. . . . . . .  ?.+ 

= e +  JH . . . . . . .  s-t 
SP84 

. . . . .  JH s- zr 
$p-W 

. .  JB s -/ 
m-gr 

. . . .  SB 7-=. - 8- 

* 
JM 

. . . . . . . .  

JB ?-.a . . . . . . . .  

. . . . . . . . .  5r37.. 
S-LTb J-6 5-37 

OL 

f NOTE: (1)  SEAM LENGTH: THIS PAGE zql f 
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PRODUCTION SEAM SUMMARY LOG 

1 PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCA TI ON : FERN ALD I 01-1 IO PROJECT NO.: GQ0409 TASK NO.: 04.1 

DESCRIPTION: Pflb %a YEAR: 1448 
PRIMARY: 0 SECONDARY: hd OTI-IER: CONTRACTOR: a L M M / P E T u  

NONDESTRUCTIVE TEST PRODUCTION SEAM II LOCATION 

LOCATIO11 
4CTUAL 
SEAM )PERATOR SEAM 

ID 1 NO. 
MACHINE 

NO. 

4- 
. . . . . . . .  

4- 

e 
,+ 
4 

e 

. . . . . . . . .  

4- 
. . . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

AIR PRESSURE 
( % t p d  lor 5 mh.) 

VACUUM BOX 
( Z s e c . )  

OPERATOR 
ID 

ACTION 

-VI 

r- ?e 
ra s-3s 

p.fl 

SB . . . . . . .  S-?F 

"-Y 

SY 7-36 . . . . .  
sf- c3 

SL-m 
J6 . . . .  

. . . . .  

Js <->r, 
3B <--4+. 

n -4% 

. . . .  JB r-41. 

JB S L V  

JB 
fl S - U  

. . . . . .  

. . . . . . .  
=4% 

. . . .  SB $ 4 2  

. . . . .  I-.+ 
5s-rK 

-43 
. . . .  .JB 7-41 

. . . . . . . .  F-C? . 
h-4& 

. . . . . . .  s-29. 
n-39 

Ir' 
9' 

7 '  

It' 

. . .  

P4 
VA 

CJA . . .  

a- 
cir 

4 
clr 
UL 

. . . . .  

. .  . . .  

. . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . .  

. . . .  

. . . .  

. .  

2' 

14' 

Id 
3' 

' 14; 

7' 
' 0' 

. . . . .  

. .  

. . . .  

16' 

I3 
. .  

. . .  4- 
. .T.. . .  . . . .  

. .  

. . . . .  

t 
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PRODUCTION SEAM SUMMARY LOG 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, 01 110 PROJECT NO.: CQ0409 TASK NO.: 04. I 
DESCRIPTION: P f l k  YEAR: 1490 

PRIMARY: 0 SECONDARY: hd OTIIER: 0 CONTRACTOR: -LMM / PETW 

PRODUCTION SEAM I LOCATION NONDESTRUCTIM TEST 
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\ 

PRODUCTION SEAM SUMMARY LOG 

8 1  

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, 01110 PROJECT NO.: 0 4 0 9  TASK NO..* 

DESCRIPTION: pflh %JT YEAR: 1q4 
PRIMARY: SECONDARY: &d OTHER: 0 CONTRACTOR: WHCb( ,/ PETm 
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PRODUCTION SEAM SUMMARY LOG 

-~ 

PRODUCTION SEAM LOCATION NONDESTRUCTIVE TEST 

TIME MACHINE 
NO. 

iPER A TOfi 
ID 

AIR PRESSURE 
(%Lpr~  lor 5 mh.1 

VACUUM BOX 
(-set.) w 

Z S  SpQr . . . . . . .  
SO 

. . . . . .  

. . .  JB.. 

Nn 
J6 . . . . . . .  

. . . . . . .  

MA 

MM 
. . . . . .  

. . .  

nM . . .  

JH . . . . .  

. .?M . 
JM 

Jn 
3k 

JM 

. . . . . . . .  

. . . . . . .  

. . . . . .  

04 

04 

04 
4860 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . .  

?%bo.. . 
'??re 

4060 

49 

. . . . . .  48 
w 

. . . . . . . .  

. . . . .  

. . . . .  

. . . . . . . .  

. . . . . . .  4! 

. .  .?? . . .  

40 

tJA 

uA 

IJA 
EJA 

UA 
'OTALO &re 



LOCATION: FERNALD, OHIO PROJECT NO.: cQ0409 TASK NO.: 04.1 

DESCRIPTION: pflb %a YEAR: 1498 

PRIMARY: SECONDARY: @ OTIIER: 0 CONTRACTOR: a L * w  ,/PET- 

I FLUOR DANIEL 
FERIVALD.B I 

~~ - -- GEOSYNTEC CONSULTANTS' 1- 
\ 1 

PRODUCTION SEAM SUMMARY LOG 

LOCATION NONDESTRUCTIVE TEST 

e 

PRODUCTION SEAM 

MACtIItdE 
NO. 

IPERATOf 
ID 

ACTUAL 
SEAM 

Yr 
. . .  IC 
I t  

VACUUM BOX 
( _ t o s e c . )  

OPERA TOR 
. ID 

AC l lON AIR PRESSURE 
( 2 3 1 p . t  tor 5 mh.) 

'ASS/ 

9 ,I 

LA 
J' 

I .  
"I 
I 

' I  
t + 
I 

I 
I + 

I 
' I '  
S 

t44 q8 . . . . . . .  m . . . . .  . .  . .  

. . .  

. .  1 : . . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  1 I -1- . . . . .  IW . . .  
- 
. . . . .  

. . . .  . . . . .  

. . . . . .  . . . . . .  

. . . . . . . .  
- 
. . . . .  

~ 

. .  . .  

. .  . . . . . . . .  

. . . . . . . .  . .  

. . . . .  . . . .  

71 
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PRODUCTION SEAM SUMMARY LOG 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OI {IO PROJECT bJO.:CIQ0409. TASI< No.: 04,1 

DESCRIPTION: Pflb %a YEAR: 144P - 

PRIMARY: SECONDARY: OTHER: 0 CONTRACTOR: a L M M / P E T m  

PRODUCTION SEAM It 

z b t ~ p r  1109 . . . . . . . . . . . .  

. . . . . . . .  (!a. 
1140 

14b 
I hr 

. . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . .  1416. 

. . . . . . . .  Ib. 

. . . . . . . . .  w. 

. . . . . . .  w 
I440 

WO 
* 17 IF 

. . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. 

MACHINE 
NO. 

m . . . . .  

OL 

oa 

03 

oa 

. . . . .  

. . . . . .  

. . . . . . . .  

02. . . . . . .  

.oa 
oa 

.O? . . 

620' 

. . . . .  

. . . . . .  

03 . . .  

ot . . . . . . . . .  

Sf 

LOCATION 

NOlE:  ( 1 )  SEAM LENCTtI: TtIIS PAGE 7g7 [T f 
-- 
rSI I 

'30 - 30 

30 -36 .. 

AIR PRESSURE VACUUM BOX 
(sO,?pr~ lor s mh.) ( 20 sec.1 

EJP 

NONDESTRUCTIVE TEST 

OPERATOR 
ID 

LC 

PASS/ 

FA% 
7- 

I 
"! 
4 

I 
.I 
J 

I 
"I 
-1 
./t- 
J 

I 
A 
J I 
J 

3- 

A- 

ACTION 

. . .  

. .  

. . . .  

0 

- 
CIA 
ID - 
PII 
ptl. 

.M 

.u 

. ,  84 
E4 
a 
Pcr 
ptl 
%I- 

. . . .  

. . . .  

. . . . .  M '  

. . . .  

. . .  

. . . . .  

- 
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PRODUCTION SEAM SUMMARY LOG 

I FLUOR DANIEL 
J, FERMALD~ " 

ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: PROJECT EJO.:CIQ@!@- TASK NO.: 044' FERNALD, Ot110 

DESCRIPTION: pfl& YEAR: 14q 
PRIMARY: 0 SECONDARY: OTHER: 0 CONTRACTOR: saLMM / PET- 

. . . . . . .  

. . . . . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

v c 

PRODUCTION SEAM II LOCATION 

TIME MACliINE 
NO. 

Ol 

98 
O* 

. . . . . . . .  

. . . . . . . .  

02 

02 

bz 

. . . . . . . . .  

. . . . . . . .  

. . . .  

. .  48 
. , ss . . 

. . . .  ?6 
4- 
+'  
e 

. . . . . . . .  

. . . . . . .  

hw . . . . .  

. . .  

Sfi 

. Jh , . .  

. . .  

JM 

JO 
J8 
. . . .  

. . . . . .  

Mn 
SII 

l f f l  

MH 

Mi 

. . . .  

. . . . .  

. . . .  

. . . .  

NOTE: ( I)  SEAM LENGTH: nits PAGE 6 ( \  f -r 

ACTUAL 
SEAM 

II ' 

3' 

16) 
37' 

. . . .  

38'. . . . .  

- 
OA 
ID 

AIR PRESSURE 
( & 2 p t l  lor 5 rnh.) 

i 
NA 

ru\ 

NONDESTRUCTIVE TEST 

ACTION OA 
ID 

. . . . .  

eu . . . . .  

. . . .  a .  
. .  Mf 

' .  #d. 
. . . .  #. 

. .  If# 
. . . . .  t4 

. . . . . .  f4 
a:  

. . . . . .  

. . . . . . . . . . . . . .  

ACCU).4UL A 
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PRODUCTION SEAM SUMMARY LOG 

/ 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, 01-110 PROJECT NO.: GQ0409 TASK NO.: 04.1 

DESCRIPTION: Pflb 5€zr YEAR: lS4g 
PRIMARY: SECONDARY: Id OTIIER: 0 CONTRACTOR: -LMM ,/PETm 

L ,. 
/ 

NONDESTRUCTIVE TEST PRODUCTION SEAM II LOCATION 

3EGIN END OA 
ID 

LOCATIOH 
( I t )  

MACHINE 
NO. 

.. 
DATE * 

do y/m 0:  

a f m  

AIR PRESSURE 
lor 5 mh.) 

VACUUM BOX 
( S S C C . )  

OPERATOR 
ID 

TIME 

I 3m . . . .  

m. 
, !+v. 
I+% 
I330 

. !1b. 
I.= 
l,W7 

S?? . 

. . . . . .  

. .  

1410 

042r 
04ra 

b- 

. . . . . .  

. . .  

. . . . . .  

NA c1- . . .  4 
4 

4- 

98 

. . . . . .  ?? 
so  

. .  ??. . .  

. . . . . .  98 
. . . . . .  40 

. . . . .  46 

. . . . . . . . .  

. . . . . . . . .  

. .  .4-. . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . .  

48 

98 

. . . . . . . . .  

. .  

. .  

. . .  

. . . . . . .  

. . . . . .  

. . . . . . . .  

. . .  

. . .  

. . .  

. . . .  

. . . .  

. . . .  

. . .  

. . .  

. . .  

. . .  

. . .  

PII 
. . .  84 

4 
. .  a 

. . . .  .a 
err 

. .  PH. 

. . . . .  

. . . . . .  

. . . . . . . .  

I O  
2' 

13' 
1' 

I& 

. .I;; . . . . .  . .  
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PRODUCTION SEAM SUMMARY LOG 

J PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERN ALD, 01-110 PROJECT NO.:GQ= TASK NO.: 04-  ' 
DESCRIPTION: S3.I YEAR: 
PRIMARY: 0 SECONDARY: OTIIER: 0 COIJTRACTOR: aLMn*/PET@') 

NOIJDE S TRU C TI VE TE S 1 PRODUCTION SEAM II LOC A 11014 

4CTUAL 
SEAM IECIH END MACHINE 

NO. 
AIR PRESSURE 

(&&.I lor 5 mh.) 
VACUUM BOX 
( L s e c . )  

OPERATOR 
ID 

ACTION 

k' P4 . .  tb svf . . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . .  ;-+ . . . . . . . .  

. . . . . . . .  

1 ' .  ' " " ' 

9% - 
. . . . .  , e  

% 
. . .  @ 

. s s . .  . 

. . . . .  48 
44 

. . . . .  TJ 
v 

. . . . . . . . .  

. . . . . . . .  

. . . . . .  

. . . . . . . .  

7' 

7' 

r', 
d 
7 '  

19' 
IC' 

8' 

. . . .  

. .  

. .  

. . . . .  

. . . . .  

. . . . . . . .  . . . .  - 
. . .  . . . . . . . .  

- 
'OTA 

NOTE: ( 1 )  SEAM LENGTH: .THIS PACE 8 2  fr ($2 F I - (  
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PRODUCTION SEAM SUMMARY LOG 
r 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO 

DESCRIPTION: Pflb SEX YEAR: 1448 

PRIMARY: 0 SECONDARY: OTIIER: u CONTRACTOR: ~ L U M / P E T ~  

PROJECT ~o.:C;Q0409 TASK rio.: 04, I 

c d 

PRODUCTION SEAM LOCATION NONDESTRUCTIVE TEST 
ACTUAL qig - 

OA 
ID - 

H .  
a.. 
. .  (%A 
MY 

M. 

. .  MI 
I!.. 
. .  bN 
a. 
ed 

& 

MY . . .  

. . . .  

. . . . .  

TIME I(ACt4INE 
NO. 

)PER A TOF 
ID 

SEAM BEGIN 
NO. I VACUUM BOX 

( L d s c c . )  
OPERATOR PASS/ ACTION 

ID &AIL 

* <  cr 
w - l  

I 
I 

J JM 

Ot.. . .  

04 

.v. . . .  

!3.. 
e?. . . . .  

. . . . . . . .  

03 

. .?e 
..re 
Jlc 
SN 

Ski 

JP 

JM 

JM 

jY 

3'r 

SI 
JI 
Jr 

. . . . .  

. . . .  

. . . .  

. .  

. . . .  

. . .  

. . .  

. . . .  

Ok 

. .  

0 7  

03. 
' 01 

01 

01 

61 

4 

. . . . .  

. . . . . . . .  

. . .  



PRODUCTION SEAM SUMMARY LOG . 

PRODUCTION SEAM II LOCAIIOI~I 

M ACI II 14 E 
NO. 

O/ 
01 

01 

03 

03 

03 

03 

03 

01 

01 

03 

01 

u3 

EIJI) 
AC TlJ AI. 

SEAM 
LEtJCII I 
A!!> 

37' 

3W' 

23' 

23' 

3' 

4' 

15' 

7 '  

e' 
IS' 
d 
I 6' 

t' 

AIR PRESSURE 
( 3 3 2 p d  lor 5 inbi.) 

30 - 30 

34 -3 0 

9 -30 

NR I 
NONDESTRUCTIM TEST 

VACUUM BOX 
( t o s e c . )  

UA 
UA 

M 
Ok 

OPERA TOR 
ID 

ACTION 

. .  



FLUOR DANIEL 
' T F€RUALb 

- - -- GEOSYNTEC CONSUI:I'ANTS Ir 
d\ 

PRODUCTION SEAM SUMMARY LOG 

PRODUCTION SEAM I 
MAClIItJE 

NO. 

0 3  

04 

04 
04 

04 

04- 

04 
04 

04- 
oe 

____- 
AC TUN. 

SEAM 1 O* 

290 -304 

AIR PRESSURE 
( % l p r l  lor 5 i n b i  ) 

NA 

NOt.IDESTRUCT1M JEST 

VACUULI BOX 
( L u ! . - s e c . )  

& 

OPERATOR 
IO 

ck 

>ASS/ ACTION 

64°C 
"I 
I 
I 
I 

I 
4 

"I 
4 

I 

wi 

,I 

$- I 

J 3s 
yi €3 

a 



PRODUCTIOfI SEAM II LOCATION NOtJDESlRUC71VE TEST 

MAClIlHE 
NO. 

OA 
Ifl 

ACTUAL 
SEAU 

LEt IC, I1 I 
.A !!L 

23' 

23' 

23' 

23' 

AIR PRESSURE 
('%&SI lor 5 inbi.) 

OPERATOR 
ID 

VACUUM BOX 
( L S C C . )  

OL 
_- 

ACTIOH OA 
ID 

fw . . . . . .  

@ .  

. .  . .  PY 
rn 
69 
a 
a '  . . . .  

a 
'a' 
a 
fl.. 

. .  . .  at! 
&J 

. . .  

' ' 

. . . . .  

. . .  

e . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

1 
L 

I 6 0  

IC47 

frro 

Ir40 

lroo 

l6W 
/ 6 T  

(7b 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . .  

. .  Im 
. . .  

. . . . .  

. . .  

. .  1630 

In0 
1722 . . . . . . .  

4- 

. . .  + .  

e 

. . . . . . .  

. . .  e 23' 

23l 

,314' 
23' 
2lr' ' 

30' 

23' 

23' 

23' 

. .  T 
36-30 01 

1 01 

b l  

01 

01 
. . .  



c 

\ 

LOCATIO14 NONDESTRUCTIVE TEST PRODUCTlOIl SEAM 

ACTUAL 
SEAM 

LEIIG 11 I 
4!L. - 

AIR PRESSURE 
('?.&SI lor 5 rnhi . )  

OPERA TOR 
ID 

AC 11015 OA 
ID 

VACUUM BOX 
( 2 o s e c . )  

PA 
__ 

~ o - B o  

J7W . . . . . . . . . .  

!3m . . . . . . . . . .  

istr . . . . . . . . . .  

171s 

!m 
ISOF 
isis 
I o w  

t 18% 

. . . . . . . . .  

. . . . . . . . . .  

. . . . . . .  

. . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . .  

. .  



I I 'I ' FLUOR DANIEL 

\ 

PRODUCTION SEAM SUMMARY LOG 

I 

PRODUCTION SEAM . NOf4DESTRUCTIM TESl 

OEGlfJ Ell11 
ACTUAI. 

OA 
in 

MACIIIfJE 
tto. A111 PRESSURE 

( a x p a l  lor 5 rnbb.) 

ACTION 
( t O s e c . )  

03 
03 

03 

03 

. . . . . . .  

. . . . . .  

. . . . .  

. . .  

. .  

. . .  

. . .  

. . .  

. . .  

. . .  

. .  

. .  

c 

. . .  

. . .  

. . .  

. . .  

. . .  

. .  

. . .  

. . .  

. .  

. . .  

03 

WO 
03 

4Sbo 

63 

4866 

6 6 s  
07 

03 t ls-eL6 I ESA .................. __. 
538 

I I 



.' 

*I: 

a a 
0 
€J m 
CD 

PRODUCTION SEAM SUMMARY LOG 

D A l E  

doy/mo) 

30 SEPT . , . . . . . 

. .  

. . .  

. .  

. . .  

. . .  

. . .  

. . .  

. . .  

. .  

. .  

. . .  

. . .  

. .  

. . .  

- 

PRODUCTION SEAM 
1 

LOCAIIOII 

AIR PRESSURE 
(%&SI lor 5 tnbi.) 

NA 
tJh 

.30 - 36 

3r 

EIONDESTRUC TIM TE S 1 

VACUUM BOX 
(to,,,.) 

V 

OPERATOR 
ID 

'ASS/ ACTION OA 
ID 9 . : . .  Mfl 

uii JI. . . . . .  

J' c5 
Lj 

etr ' 

. ' . . . . . . 

&I 0 . c f  . 

vt a . Y;. 
4 .w . . . . . .  cr J 

I 

d l  CI 
. . . .  

I 
4 
J i '  

I 
"I . . . . . . .  
VI 

I 

. . .  
u 

: K 
' !  . . .  

Cf 

CJ - 



)'I 
' I  FLUOR DANIEL - -- GEOSY NTEC Co NSUI:I'ANTS - 

PRODUCTION SEAM SUMMARY LOG 
/ 

PROJECT: 

LOCATION: FERNALD, 01 I10 PROJECT EIO. :C;QQAW TASK NO.: 04. I 
DESCRIPTION: Pdb %JI YE A R : I 9 qfl 
PRIMARY: SECONDARY: W OII IER: 0 COtJTRACTOR:  ST^^^ ,/PET- 

ON-SITE DISPOSAL f AClLlTY (OSDF) 

\ d 

< 

PRODUCTIOtI SEAM LOCAIIOIJ 
. I .  

NOI4DESTRUCTIM TEST : - 
OA 
ID 

- 
OA 
ID 

L S  
- 
. . . .  - 
. . . .  - 

. . . .  

MAC1 IINE 
t10. 

IPERATOI 
ID 

BEGIII EIJU 
hCTUAL 
SEAM SEAM 

tI0. AIR PRESSURE 
( k t z p r l  lor 3 inbi . )  

VACUUM BOX 
. ( A s e c . )  

OPERATOR PASS/ ACTION 
ID 

CIL -+- 
-I 

I 
I 
. . .  

d 

I .  
I .  
I 

. .  
Ji 

I 
"I 

CL JI 
/I 

I 
tu 
c(c /I 
4. 4 
(2 J 

I ---I- w J 

. .  w 
4% 

. . . .  

' " 

30 FEPT . . . . . . . .  
I SlS 

. . .  
- 

4866 . .  
&-0' 

. . . .  

- 
. . .  

f l u  
MH 
MH 
f l u  
f l u .  

.?! . 

. . .  

. . . .  

. . . .  

. . . . .  

L( 

CC 

. . . . .  

. . . . . . .  

I or+ 04- . . .  

. . .  

. . . .  

. . .  

. . .  

. .  

. . . .  

t L 



PRODUCTION SEAM SUMMARY LOG 
r 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

PROJECT N O . : S Q Q A E L  TASK NO.: 04.1 LOCAT~ON: FERNALD, 01 110 

DESCRIPTION: P f l k  a - YEAR: I q 4 f l  
PRIMARY: 0 SECONDARY: OIIICR: (] Cot  I1 R AC 1 OR: DLMM ,/ PET- 

. .  

. . . .  

. .  

. . .  

. . . .  

. .  . 

. . .  

. . . .  

TIME MACt W E  
HO. 

01 

01 

04- 

01 

04 

4060 
04 

. . .  . . 

IPERA TOP 
ID 

Gc 

ct 

JO 
J6 

JB 
L;i 

SEAM 
tI0. 

LOCAIIOII NOIJDESTRUCTIM TEST 

Et 11) 

- II 
AIR PRESSURE 

R 4 l p r 1  lor 5 t n h  

'36 -30 

9 - 3 0  

&A 

CIA 

PA 
3 0-30 

30-38 

3-33s 

3a - 3 3  

3 - 3 0  

EVA 

30 -36 

DA 

(-set.) W 
PASS/ ACTIOb -yL- 

I 

. . .  

. .  

- 
OA 
10 

Y 

c< 
. . .  

. . . .  

MU 

MI4 

MU . . .  

. . . .  

cr 
C S  

CS 

CI 

cs 

. . .  

. . . .  

. . .  

. . . .  

@#. 

etl. 
LS 



I 1.l FLUOR DANIEL 

PRODUCTION SEAM SUMMARY LOG 

PRODUCTIOf4 SEAM EIONDESTRUCTIM TEST LOCATIOfJ 

MACIIIHE 
NO. 

PERATOR 
ID 

D A l E  TIME 

doy/mo) 

I b c r  1% . . . . . . . . . .  

VACIJUM BOX 
' 2 0  (-set.) 

AC TlOt1 

O+ 

01 

ot 

. . . .  

. . . .  14U 
14-3 
1441 

I 
. . .  I ro3 

. . . . .  1 ~ 3  

I !3r 

Ibm 

. . . . . . . .  161: 
f 624- 

Ibr7 

. \7W 

. . . . . . . . .  

. . . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . . . . . . .  

ol 

ot 

04- 

01 

S?@ 

.el .  
01 

48hO 

4?& 
01 

. . . .  

. . . . .  



PRODUCTION SEAM SUMMARY LOG 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATIOtq: FERNALD, 01 110 I"I?OJECT NO.: TASK NO.:-!?% 

DESCRIPTION: Pflb SEX - YEAR: 1498 
PRIMARY: SECONDARY: OTIIER: U CONTRACTOR: soLMm ,/ PETw 

NONDESTRUCTIVE TEST PRODUCTIOtI SEAM LOCATIOIJ 

OPERATOR I PASS, AIR PRESSURE 
( s 2 p r l  loc 5 r n h . )  

VACUUM BOX 
( 2 o S C C . )  

AC 1101,l 

I% P I 

/! 
cl JI 

I b r r  . . . .  . 

I .  
. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

I . . . . . . . 
I 

. . .  . .  . .  

--- . I 1-z 

I I 
L J 



I FLUOR DANIEL I '  

PRODUCTION SEAM SUMMARY LOG 

/ 

PRODUCTIOII SEAM LOCATION NONDESTRUCTIVE TESl 

D A l E  
(doy/nlo 

TIME MAClIItIE 
NO. 

IPERA TOI 
ID 

1EGII.J E110 

- 
01 

U' 

P' 
0' 

'I?' 

0' 

0' 

76 ' 
0' 

76' 

76' 
0' 

71' 

-- 

AIR PRESSURE 
('%+I lor 3 inbi.) 

VACUUM BOX 
( f o s e c . )  

AC I lON OPERATOR PASS/ 

CC 9 I 
ID 

"! 
dl 
I 

"I 
Ji 
J 

I 
/I 
4 
J I  

I 
/I 
4 

f 

z . .  

. .  

. .  

Gc 
Sfu 

M 

Sh 
ce 

3' 
0' 

71' 

0' 

79,  

0' 

73' 

76' 

5' 

7 6' 
0 )  

0' 

76' 
OTA 
-. 

n' 
n' 
le' 

7%' 

7 e' 
78' 
77' 

71' 

76' 

76' 

76' 

76' 

3r -30 

. .  

, .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. 4 w  . . .  

qobb' 

01 
. . . .  

01 

01 

9060 

4966 



PRODUCTION SEAM SUMMARY LOG 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) - 
LOCATIO1.I: FERNALD, 01 110 ~- PROJECT N O . : ( ; Q U  TASK NO.: 04 .  I 
DESCRIPTION: P f l k  a -- YE A R : 19 q8 
PRIMARY: 0 SECONDARY: El oriim: U COIIlRACTOR: - L N m / P E T w  

NOEIDESTRUCTIVE TEST '4 PRODUCTION SEAM LOChllOlJ 
-11-- I 

ACTION OA 
ID 

w. 
. rul 
. erl 
ai 

, .  a . . .  

pu 
RH 
a 

. . . .  

. . . _  

, .  

. . .  

. . . . .  

. .  

. . . . eil . . . . 

. .  e!! . 
' .  . Y  

TIME MACIIIIJE 
tJ0. 

4CltJAL 
SEAM AIR PRESSURE 

(%zpsI  for 5 inbl.) 
VACUUM BOX 
(.-.-zcsec.) 

OPERATOR 
ID 

z OCf 
. . . . . . . . 4360 . .  . .  

49.66 
04 
04- 

. .  

30 -30 36' 

It' 

9' 

S' 

I r' 
n' 
W' 

23' 
23' 

23' 
23' 

23' 

23' 

2?Z 
I--. . 

N 
0 
a 
w 

'I'OTAI 

( NOTE: ( I )  SEAL! LEIIGII I :  TIIIS PAGE 2 92 



' 3 ,  I 

FLUOR DANIEL - -- GEOSYNTEC CONSULTANTS - 
PRODUCTION SEAM SUMMARY LOG 

PROJECT: ON-SIT€ DISPOSAL FACILITY (OSDF) 

LOCATION: PROJECT NO.: -0409 TASK NO.: 04, I FERN ALD, 01-110 

PRIMARY: SECONDARY: @ OTHER: 0 CONTRACTOR: s a M w / P E T U  

DESCRIPTION: 5453 YEAR: 1498 

LOCATION NONDESTRUCTIVE IEST PRODUCTION SEAM - 
END TIME .MAC) 1INE 

NO. 
)PERATOR 

ID 
SEAM BEGIN 
NO. 

OA 
IO 

AIR PRESSURE 
( f i t p s l  lor 5 mh.) 

VACUUM eox 
( t o s e c . )  

OPERATOR 
ID 

'ASS/ 

9 I 

i 

Ji 
LA 
3 I 
4 

4 
I 

I 
1 
-I- 

I 
I 

_I 

- 

ACTION OA 
ID 

O C T  . . . . . . . .  01 

01 
ot 
01 

01 

G C  

Gt 

bb-40 
. .  NsA ur 

1 
Pd 
Qll 
. . . .  

. . . .  

. .  (Itl tu 
. . .  .a 
e r r .  

. .  N. 
. .  $tl 

. . .  

. .  

.L% 

Gc 
e 

. . . . . .  

. . . . . . . .  

cc 
tc 

. . . . .  01 . . .  

. . . .  

0 ! 
01 GC . . . .  . . . . . .  

. . . . .  
- 

. .  
- 
. . . . .  - ... . .  

. . . . .  

. . .  - 

. . .  + 
TOTA 

. . . .  - - 
. . . .  . .  . . . . . . .  

J 

NOTE: ( 1 )  SEAM LENGTII: TtllS PAGE 161 (II) ACCUMULATED 



PRODUCTION SEAM SUMMARY LOG 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: PROJECT NO.: ~Q0409 TASK rio.: 0481 FERN ALD, 01-1 10 

DESCRIPTION: pflb 5€D YEAR: 1498 
PRIMARY: 0 SECONDARY: hd OTIIER: 0 CONTRACTOR: = L N M / P E T w  

I PRODUCTION SEAM LOCATION NONDESTRUCTIVE TESl - 
OA 
IO 

- 
3EGIN 

I 

MACHINE OPERATOF 
NO. I . ID 

TIME AIR PRESSURE 
@ d p d  lor 5 mh.) 

VACUUM Box 
. ( Z o s e c . )  

OA 
ID 

LEtJClll 

I400 . . . .  

143u 

1530 

InP 
IW 
\ 5r)r 

. . . . .  

. . . . .  

. . . . .  

. . .  

. . . . .  

04 
. . . . . . . .  

. . . . . . . .  

w . . . . . . .  

S 6  

3 B  

J6 

23' I 23' 0'-23' 

3=!3rs' 

32;-349' 

32rt3W' 

336-348' 

0'-23' 

Ot 
O t  

Ok 

Ob 

Ob 

01: 

5- 0C-r . . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . . .  @ L  . . . . . . . . .  . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

EIA 

04-. . .  

04 
04 . . . . . . .  

-I- I . . . . .  - 
. . . . .  . . . . . .  

. . .  
- 
. . . . .  - 
. . . . .  
- 
L 

. . . .  

. . .  

. . . . .  

\ I 



FLUOR DANIEL - -- - GEoSY NTE c CO NS U 1,'I'A N'I'S 

\ 

PRODUCTION SEAM SUMMARY LOG 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OJ-110 PROJECT NO.:C;40409 TASK NO.: 04, I 
DESCRIPTION: pflb SEX YEAR: Is4@ 
PRIMARY 0 SECONDARY: OTIIER: 0 CONTRACTOR: SuLMM / p E T w  r 

PRODUCTION SEAM LOCA TlON NONDESTRUC TIM TEST - 
CTUAL 
SEAM m 
3' 

21' 

24' 

23' 

23' 

a' 
-Is* 

. . .  

. . .  

. .  

9'. 
. . . .  

r' 
I&' 
I r' 
Id'  
t 3' 

2 s>- 

. .  

. .  

END 

- 
304' 

3u' 
. .  

. . .  

325' 
. . . . .  

(40' 
163' 

/ 86' 

24%' 

%Ob 
269 
lad 

164' 

. .  

174' . . . .  

. . .  

AIR PRESSURE 
$!&I lor 5 mh.) 

VACUUM BOX 
( z o s c c .  ) 

OPERATOR 
IO 

DATE 
:do y/m o 

.e. .*e? 

MACt1INE 
NO. 

04 

04 

. . . . . .  04. 

. . . . .  48 

. . . . . . .  * 
90 
s s . . .  
4e 

. . . . . .  !t. 
04 

. . !?.. 

. . . . . .  ?? 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . .  

. . . . . . . . .  

04 

IPERATOf 
ID 

36 . . . . . .  

. . .  ?O 

sn 
. ?H. . : 

m 
JH . 

J6 
. . . . . . .  

. . . . . . .  

SM . . . . .  

. . . .  

. .  

se  
S B  

n 
38 
SB 

. . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . .  

ACTION 

. .  . .  

. .  

. .  

. .  

. .  

. . . . .  

. . . . . . .  

OC 

9 
OIL 

Olr. 

O t  
Ob 
OC 

Ot 

Ok 
OJL 

OF 

ok 
Ob 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

L 



FLUOR DANIEL -- GEOSYNTEC CONSULTANTS - 
PRODUCTION SEAM SUMMARY LOG 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, 01-110 PROJECT NO.:C;Q0409 TASK NO.: 04-1 

DESCRIPTION: pflh %€a YEAR: 1448 
PRIMARY: SECONDARY: EI OTHER: 0 CONTRACTOR: aLr\.IA*.,/PETw 

PRODUCTION SEAM II LOCATION NONDESTRUCTIVE TEST 
it---- - 

TIME 
EELiL 
SEAM MACHINE 

NO. 
AIR PRESSURE 

&&~d lor 5 mh.) 
VACUUM BOX 
(-SCC.) t O  

OPERATOR 
ID 

AC TlON 

6 DCT . . .  04 . . . . . . . .  

. . . . .  * 
9s 
90 
4% 
48 
41 

. . .  ?? 

. . s s .  . 

. . . . . . . .  

. . . . . . . .  

. . . . . .  

. . . . . .  

. . . . .  

98 
43 
% 

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . .  23' 
7' 

. . . . .  

it! . .  
32' 

. . .  . . .  

. .  

. .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. .  

. . .  

'.' ' 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

Nh clc 
clr 
w 

t4' 

24' 

, 2 3  

. . .  

. . .  



FLUOR DANICL 
F€RNALDB " 

- 
I - -- GEOSY NTEC CONSULTANTS - 

PRODUCTION SEAM SUMMARY LOG 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, 01-110 PROJECT r io.:a= TASK rio.: 04.1 

DESCRIPTION : l'flh %;1T YEAR: 
PRIMARY: 0 SECONDARY: OTHER: 0 CONTRACTOR: saLAM ,/ PETw I 

LOCATION NONDESTRUCTIVE TEST PRODUCTION SEAM 

IPERATOI 
ID  

AIR PRESSURE VACllUM BOX 
lor 5 rnh.) 1 ( x s c c . )  

ACTUAL 
SEAM w 
37' 

39' 

23 
25' 

38' 

r4' 
z3' 

0' 

. . .  

. .  

. . .  

MACt IINE 
NO. 

OPERATOR, 
ID 

ACTION CIA 
ID 

JB 7 ocr . . . . . . .  

. . . . . .  1 
B .  !LO 

. . . . . .  L 

04- 

04 

olt 
04 

. . . . . .  

. . . . . .  

. . . . .  

PH 
ecr 
d 

. .  @I 
7-w 
-9. 
.?BY. 

*. 

?y. 
f l y .  

*v  . 

* .  

. . . .  

. . . .  

. . . .  

. . . . .  
18 

. . .  

Jb 

JB 
9 816 
48LO 

9727 

9460 

49 

99 
q g6O 

4 860 

. . . . . . . . .  

. . . . . . .  

. . . . .  

. . . . .  

. . . . . .  

p?? 
. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  I - 17' 

37' 

34' 

34-I 

3r' 

. . .  

. . . . . .  
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PRODUCTION SEAM SUMMARY LOG 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERN ALD, 01-110 PROJECT NO.:GQ!XQZ TASK NO.: 04.' 

DESCRIPTION : Pflb %sf YEAR: 1'lqg 
PRIMARY: SECONDARY: Id OTIIER: 0 CONTRACTOR: soLMM / y E T u  

LoCATlotJ NONDESTRUCTIVE TEST PRODUCTION SEAM - 
TIME 

- 
END 

- 
66' 

I r ' 
23' 

6' 

16' 

21' 
33' 

23' 

23' 

- 

4CTUAL 
SEAM IPERATOF 

. ID 
AIR PRESSURE 
(a&d for 5 rnh.) 

VACUUM BOX 
( z q s e c . )  

OPERA TOR 
ID 

OA 
ID 

1.t ocr 66' 
23' 

Ir' 

I '  

. . .  

. .  

47L-I 

47tl 
. . . .  . 

. . . . . . . 

. . . . . . . . 

. . .  

- 
. . . . .  - 
- 

. . . . .  

1 . . . . .  

3 

. . . . . . . . . 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . 

OTAL (1) 232 
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PRODUCTION SEAM SUMMARY LOG 

1 ' PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATIOI\I: FERNALD, 01 110 PROJECT N O . : c ~ ~  TASK NO.: 04.1 

DESCRIPTION: p f l k  ._ YEAR: I44g 
PRIMARY: SECOI.IDARY: EI OrtIER: u COI\ITRACTOR: aLMm /PETm 

LOCATIOI4 NONDESTRUCTIVE TEST PRODUCTIOt4 SEAM 

TIME OA 
I II 

AC TU AI. 
SEAM SEAM UEGIII 

1.10. OPERA TOR 
ID 

MACIIII4E OPERATOI 
NO. ID 

AIR PRESSURE VACUUM BOX 
( b f p r l  lor 5 inh.) (XSCC.) 

I 

I I 

L_ 
TOTA 



2 0 6 2  

Primary 



PASS/ 
FAIL 

ACTION 

p'i. 
P." 

P .! 
P'e 
P 
!.I P I " '  

P ' I  

. . I .  

. I . . .  

.I 

p:l. 

;.I 

' '  1 ' ' .  

I 

. . . . . . . .  

. .  

. . . . . .  

. . . . .  

" 

. " ' : "  
t 

. . . . . . . . . .  
1 

'W" 
o.. 
a .  
@a 

. 

. . . . . . . . . . .  

PRODUCTION SEAM SUMMARY LOG 

1 PRO JEcT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: 04.1 

DESCRIPTION: f) ~ A S E  YEAR: 1998 
PRIMARY: SECONDARY: 0 OTHER: 0 CONTRACTOR: P E ~ J O  /soC* 

I 

PRODUCTION SEAM LOCATION NONDES TRUC TI M TEST 

TIME MACHINE OPERATOR 
NO. I . I D  

BEGIN END OA 
ID 

ACTUAL 
SEAM AIR PRESSURE 

@!%&I lor 5 mh.) 
VACUUM BOX 
(-sec.) Z O  

OPERA TOR 
ID 

3 Y 7  
3Y3 
3r3 
333 

3q2 
0 

0 

0 
0 

0 

333 

b 

- 0 T A  
- 

. o . .  
I )  

0 

0 

0 

0 

. . . .  

. . . . .  

. . .  

. . .  

. . . .  

. .  66 
9 
350 . . . .  

rY 
IC 
0 

23  

. . . . .  

. . .  

. . . . .  

. . . . .  

111 

30-30 
30 -30 
30 -30 

30 -30 

30-30 

30 -30 
30-30 

AJ 
30-30 

AJ14 
M / A  
30-30 
30 -30 

. . .  .cy . . .  

C K .  

. . . .  C K .  . :  

. ,. .& Y 

. C K  . . .  

. .  @K. . _  

. . .  .e K.  . . .  

. .  C K .  . . .  

. . .  C Y . .  . . . .  

. . .  C K  . .  

, . .CJ(:  . . 

. . C K .  . . .  

C k  

3 Y 7  . . . . . . .  9860 

P8.V. 
9860 
PB y4. 
9860. 
9727 

. . . . .  06 

. . . . .  06 
94.60. 
. o  6 . . .  

. .  06 . . .  

. .  4! . . . .  

01 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. .  K .I!. . .  

. .  6.C.. . 

.I%!-!. . .  

. b . C . .  . 
K H  
L L  

. . . . . . . . .  

. . . . . . . .  

.J-.H.. . 

.5.lY.. . 

.!w . . .  

.3- PI. , . 
3. y , . 

.c;lc.. . 

6 C  

3 Y 3  

3. c! 3 
333 

. . . . . . .  

. . . . . . .  0-333 

0 - 3 3 3  
4 

3 Y t - I O I  

4-66 
0 - 4  
3m-0 

0 -rY 

0-1s 

0 -351 
6 - 2 3  

.?. r.3. 

. . . . .  3.9 2 

. .ss . .  . . . .  Ok. . . .  

. . O k .  . 

. .  M A . .  . . .  

. .  .o K . . . . . .  

. .  0.K . . . . . .  

. . .  44 . . . .  c 

9 

J V  

3 $1 
2 3  
286'1 

. . . .  

3.50. 

!.S. 
. . . . . . .  

. . . . . . .  

- 

@GEOSYNEC CONSULTANTS ~ L L  NO. J-07-SSL REWEWE0 BY: 
1 
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'L 

FLUOR DANlHL 

\ 

PRODUCTION SEAM SUMMARY LOG 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: PROJECT NO.:- TASK NO.: 04.1 
DESCRIPTION: pk! A5E a 

FERNALD, OHIO 

PRODUCTION SEAM LOCATION NONDESTRUCTIVE TEST 



- -- GEOSYNTEC CONSULTANTS - 
/ \  1 

PRODUCTION SEAM SUMMARY LOG 

L-jcATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04-1 

DESCRIPTION: p HASf YEAR: 199g 
PRIMARY @ SECONDARY: 0 OTHER: 0 CONTRACTOR: pErA?O / s O L H e  

4CTUAL 
SEAM 

w10 
I14 
r r L /  

. .  !?. . .  

. .  ??-. . 

.!.?. . . .  

.!!?!.. . 

. .I. Y .  . .  

. !!?. . , 

.!!!- . 

. I  1.6.. . 

. . . . . . . .  115- 

14 
4t9- 

. . . . . . . . . .  

. . . . . . . . .  

\5 . . . . . . . . . .  

PRODUCTION SEAM 

OA 

f l H  
AN 
f l f l  
M E  

liki 

P G  

AH. 
m 
.dti 
HH 
f l H  

i4ACHINE 
NO. 

01 

. -9.2.. . 

. .o. 6 . .  
D .  6. . .  

Q . 1 . .  . .  

. e.&. . 

. b  I . .  . .  

0 6 . .  . 

. .02. 

. .o t . .  . 

. .?.I. . . .  

. .e.?. . .  

02  

. . . . . . . .  

IPERATOI 
ID 

gc 

LOC A TlON 

SEAM BEGIN 
NO. I I 

. . .  o-''V.. . 

. .  I I  8-13? 

3s-lry 

. .o.-?c!. . 
I l + O  

.11.5-0 . , . 

. 0-115 

0- ! '6  . .  

115- 0 

9r- IJJ 

iI4-0 . . .  

I 32 - 1'1 7 . . . . . .  

. . . .  

. . . . .  

I C I  7- I6 I . . . . . . . . .  

. . . . . . . . .  

. .  

. .  

. .  

30.-3.4. . . . . .  

. .  . . . . . .  '. 

AJ/A 

3 0 - 3 0  . . . . . . . . . . .  

. . . . . . . . . . . . . .  

30-30 
30-30 

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

.?.e? , . ,. 

. . .  . . . .  . , .  

30- 30 . . . . . . . . . . . . . .  

. .  ?.0-.30. . . .  

30-30 . . . . . . . . . . . . . .  

NONDESTRUCTIVE TEST 

VACUUM BOX 
(-set.) f O  

. . .  .&/A. . . . .  

. . . .  w?. . 

ok 
. . . .  o K  . .  

. . . . . . . . . . . . . . .  

. . . .  . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . .  1 
,&/A . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . .  I 

OPERA TOR 
ID 

. .  .c.u . . . .  

C . K .  . 

. .  . S . K . .  . . .  

. .  C.Y 

. .  S K . .  . . .  

: . c  Y . . . .  
. . . . . . . .  C K  
. .  C.K.. . .  

. .  CK . . . . .  

. . .  C.K . .  

. . .  C Y : .  . 

. .CK. . . . . .  

CK 

PASS, 
FAIL 

I 
. . .  pI : e.!.. 
P I  
p .I 

PI. 

. - . I .  

P I  
P'i . . . I . .  . ' 

P " "  . . . I . .  

P" . . . I . .  ' 

P I  

p I .  
P I  

ACTION 

. . . . . . .  

. . . . . . . . .  

T 

NOTE: (1) SEAM LENGTH: THIS PAGE Y 7 9  FT ( r  3 F T - E S T )  (('1 ACCUMULATED 56 28 
pr -b eecc I P R I ' Y A R Y  P A N P i  (161 F r - h )  

'CtOSWEC b4SULlANlS f l L t  NO. 3-07-SsL RLHLIYEO BY: /;d Y I t E l  NO. 3 o r 2 0  
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PRODUCTION SEAM SUMMARY LOG 
/ \ 

I '  PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:- TASK ~0.:-04.. 
DESCRIPTION: PHASE II YEAR: 1978 I PRIMARY: 1xI SECONDARY: 0 OTHER: 0 CONTRACTOR: Per40 

PRODUCTION SEAM LOCATION NONDESTRUCTIVE TEST - 
BEGIN 

- 
0 

0 

0 

0 

0. 

0 
. . . . .  0 

. . . .  

. . . .  

. . . . .  

. . . .  

. . . .  

7 5- 

0 

9 9  

. . . . .  

. . . . . .  

. . . . .  

1 2 3  

205 

219 

. . . . . .  

. . . . .  

rOTA 

- 
END 

- 
3r 

10  

t8 

. . . .  

. . . .  

. . . . .  

.?< 

.Lb .  

.2Y. 
75- 
99 

'2 .r 
I2 3 

I Y6 

219 

z 32 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

EiiK 
SEAM w 
Y T  

,30 

c0 
9 s  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

.6 .6 . .  . 

. CY. .  . 
7r 
L Y  

Z C  

Z Y  

2 3  

. I  Y 

/ Y  
5 0  7 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

- 

DATE 
(doy/rno 

JACHINE 
NO. 

'PERATC 
ID 

SEAM 
NO. 

LOCATION 
(10 

. .0-3? 

AIR PRESSURE 
fk?&ml lor S mh.) 

VACUUM BOX 
( f o s e c . )  

OPERATOR 
ID 

ACTION PASS, 
FAIL 

P . ! . .  
PI 
. . .  1 . .  
9.1 .  
p I . .  p"i 
. . . I . .  
?.I.. 

P I  

4 ,  
if'' . I . .  

01 

. . e % . .  

. .oz . .  . 

. . e . ! .  . .  

. P.2 . .  . 

. .o.z.. . 

.Q.Z.. . 
. .9r.. . 
0.2. . .  

. e . ? . .  

. . . . . . . .  

0 2  . . . . . . . .  

f o - f o  . . . . . . . . . .  N N . .  . .  , . K'j. 
. .4.c. . 
. .G! c. . 
. k H . .  
.@. . .  

. .6C. 

. .6 l .c. .  

. .c ,c.  

. .w ... 

. .h.C.. . 

. .  6.C. 

. . R. 3. 
I? 5 

Ck 

. c. K . .  . 

. .  . % . .  . .  

. :  C K .  . 

. .  C . K  . . .  

. . .  C!<. . . . .  

. . .  c K. . . .  

. . .  .c K . . .  

. . .  C.K. .  . . .  

. . .  C K .  . . .  

. . .  c K. . . . . . .  

. . .  .c k. . . . .  

@ k 

. . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . .  i 0 -30 

54 -0 

w- 0 

0 -LG 

. . . .  

. . . . . . . . . .  

. . . . . .  

. . . . .  

.3.? .- B.?. . . .  

3 0  -30 . . . . . . . . . . . . . . . .  

y - 3 0  . . . . . . . . . . . . . . .  
30-30 

. . . . . . . . . . . . . . . . .  

. 30-30 

. . . . . .  ?Q:70.. . .  

. . . . . . . . . . . . . . . . .  

30 - 30 

30-70 
. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  
3 0-30 

3 0 - 3 0  
. . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . .  
2 Y - 0  

7r-0 
. . . . . . . . . .  

. . .  

'7F- 99. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

9 9  - 1 2 3  . . . . . . .  

. . . . . . .  ! z Y - l Y e  

ZoC-219 

219-231 
. . . . . . . . . .  

. . . .  

. . . . . . .  . . . .  .P!./ . . . . . .  

/u /A 
. .  .O.k . . . . . .  

C k  
.06... 
06 
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PRODUCTION SEAM SUMMARY LOG 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04.1 

DESCRIPTION: P ~ - 1 A 4 r e  a YEAR: 1 9 9 8  
PRIMARY @i SECONDARY 0 OTHER: 0 CONTRACTOR: perm /IFOM- 

PRODUCTION SEAM LOC A TlON NONDESTRUCTIVE TEST - 
TIME 

- 
' 2 9  

ryus- 

1310 

I320 

. . . .  

. . . . .  

. . . . .  

. . . . .  

1.3 32 
/YO0 

I Y 25- 
. . . . .  

. . . .  

1.Y Y; 

/.:I 3: 

I.? yc 

191v . . . . .  

1300 

/ 305 
. . . . .  

- 

END 
ACTbAl 

SEAM rn 
t r  

J V  

I r  

. . . . . . .  

. . . . .  

. . . . .  

OA 
IO 

LOCATION 
((0 

AACHINE 
NO. 

IPERATOf 
ID 

3ECIN 

- 
2 3 3  

2 vtl 

2 6 2  

2 7 7  

. . .  

. . .  

. . . . .  

. . .  

3 1% 

3 20 
3 31; 

. . .  

. . . .  

. . . .  

0 

0 
. . . . .  

. . . . .  

733 

l Y 6  
I 7 0  
OTA 

. . . .  

. . . .  

- 

AIR PRESSURE 
(J%?psl lor 5 mh.) 

VACUUM BOX 
(-set.) 2 0  

OPERATOR 
ID 

ACTION OA 
ID 

'ASS/ 
FAIL 

y 
f . ! .  
P '  

P i  
P A . .  

P" " 

-..I. 
. I  

P I  

. . .  I - .  

P I  

. . . .  

pl' 
P I  

YB 

'26 Z 

z 77 

2 9  I 

306 

320 

335 

3 r7 
Z ?  

2 3  

3 9 2  

I70 

I w 

. . .  

. . . .  

. . . . .  

. . . .  

. . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

a 

2 3 3-2Y0 ok L L  . . .  c .4 . .  . .  

d.K . . 

. C Y  . . . .  

.~ C Y .  . 

. .  C K  . . .  

. .  . C K . .  . . .  

. . .  c '(. . . . .  

. . .  C K . .  . . .  

. .  .u. . . . .  

. . . .  C K  . . .  

. . .  C Y . - .  . 

. . .  Cl<. . . . . .  

Ctr 

. . . . .  

. .  

. . .  

zy8-  2.62 . . .  

2 b i -  2 7 7  

??? -.Z?! 
. . . . . . .  

2 91 - 306 . . . .  

3 0 1  -320 . . . . . . . . .  

320 - 3 3 T  . . .  

3 35-- 3 Y  7 

0 - 2 3  

0 , - z 3 .  

. . . . . . .  

. . . . . . . . . .  

3 3 3 -  3 Y 2  

r Y L - / 7 0  

. . . . . . . . . .  

. . . . . . . . . .  

1 ? 0 - I 9 Y  

c 4 .  
L7K. 

. .  . . ! ? A .  . .  

. . . .  C&. . . . . . .  

. .  C.C.. . 
c c  

. .fu. . .  

. .  c. L. ... 
RS 

. . . . . . . . .  

. . . . . . . . .  

. .kc.. . 

. . c .L 

. .&. 

. .6 c . . 

. 7 c . .  . 

.6.$... 
G,C 

. !.?. . .  

. .'.C 
. . .  .C!k. . I.?. . .  . . . . . . . .  

I S  

I 2  
. . . .  

. . . . . . .  

.C!<. 
. .  .!%. . . . . . .  

. . .  . W P .  . . . .  

. . . . . .  
..' ft l 

. . . .  ' I '  
1 

23 . . . . .  3L) - 30 . .  

. ? ?  30 -30 

9 . . . . . . .  
ZCI 

Z Y  
. . . . . . .  

30-30 . .  

3 0 - 3 0  . .  
3 0  -30 

. .w. .  
2 1 7  
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PRODUCTION SEAM SUMMARY LOG 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04-  I 
DE SCRIP TI ON : THASZ -U YEAR: ( 9 7 8  I PRIMARY SECONDARY: 0 OTHER: 0 CONTRACTOR: r o L b f l X  /?ETRo 

c 

PRODUCTION SEAM LOCATION NONDESTRUCTIVE TEST 

9CTUAL 
SEAM SEAM 

NO. 
BEGIN END OA 

ID 
LOCATION 
(10 

AIR PRESSURE 
@&ml lor 5 mh.) 

VACUUM BOX 
. (+?e4 

OPERATOR 
ID 

ACTION 
NO. 

0 

3s 3 

3 3 Y  

. .  

. . . .  

. . . . .  

. . . .  3 1 0 ,  

Z S S  

-6 3 

I 'l3 

L I  

9 Y  

. .  

. . . .  

. . . .  

. . . .  

. . . . .  

t. ?.( 

'Ir? 

12 y 

OTA' 

. . .  

. . . . .  

1 0 0  - 

. .e 

. ?.Y 
( 9  . . . . . . .  

2 3  

2 4  

t l  

2 3  
Y . .  . . . .  

2 3  

r3 

. . . .  

. . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

r y  

c / C  

C k  

. . . . .  

. . .  

. . . . .  

. . .  

. . .  

. . . . . .  

. . . . . .  

. . . . . .  

-w. .a. 
a. 
.w. . 

. .  

. 
C h  . . . .  

. . .  3 * / 3 ? . ' .  . :. . 

. . . .  ! Y ! ? O  . . .  .". 

'10/3- , . . . . . . . . . . . . . . . . .  

. . . .  .??./??.,. . 

. . . . . . . . . .  pot30 , , ,  . 

. . .  .??/.??. . . . . .  

30 / Y d  

c Lc . . .  . . . .  .".!.9 

. . . .  ,N!& . . . .  

. . . . . .  f l . 4  . . . .  

. . . .  .?/4 . . . .  

. . . .  :" !!? . . .  

. . . .  Y i 9 . .  . . .  
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0 2  
. . . . . . . .  

. . . . . . . .  

. !!. . . .  

. .@.6. .  . 

. .%.. . 

06 
. . . . .  06 
0 6  

0 2  . . . . . . . .  

. . . . . . . .  

. .e., . 

. .o;.c.. . 

5.c.. . .  

. .  w. .  

. .  V?. . .  

. .  k C .  . .  

K H  

. J E . .  . 

. J 6 . .  . 

. .J6. . 

. -?P.. . 

K U  . . . . . . . . .  

. . . . . . . . .  

23 Ocr  
23 Dtr 

2 3  &r 

23 Ccr 
2.3 d??r 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . .  

A?. ?G.T 

f.3.4..r:. 
z.X@cr 
Z.2.flF.T: 
13 .&- 

??.W. 
2 3  0l.r 

23 Ocr- . . . . . . . . .  

. .  . . . . . . .  

. .  

3 a 
0 u 
cb cn 

. . . . . . . .  

. .  . . . . . . . .  

. . . .  .o. k . . . . . .  

. . . .  .o. K . . . . .  

. . .  .I?. .K . . . . .  

. . . .  .e. K . . . . . . .  

D tc 

! 

. . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. .  

. .  

% 
. . . . . . . .  
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- - FLUOR DANIEL 
FERlllALD -- GEOSYNTEC CONSULTANTS - 

\ / \  1 
PRODUCTION SEAM SUMMARY LOG 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: 04-[  

DESCRIPTION: YEAR: 199B 
PRIMARY SECONDARY: 0 OTHER: 0 CONTRACTOR: PErga / k / v . t w  

PRODUCTION SEI LOCATION NONDESTRUCTIVE TEST - 
TIME 

- 
I7W 
1715 

73 0 
179 

lB6.2 

's!y 
I B  

t,a . . .  33 

. . . .  

. . . . .  

. . . . .  

. . . . .  

11 37  . . . .  

1 1 3 .  . . .  

I !  Y'  
I! rs 
I /5b - 

I - 
END 

- 
55Y. 

5k? 
5-98 . .  

6'3. 

6 9 3  

5-6 4: . . . .  

6 27 . . . .  

. .  

6 r7 
33 2 

. . . . .  

. . . . .  

1 e o .  

?a? 
70 3 . . . . . .  

253 

llr 

ACTU-AL 
SEAM DATE 

:day/rno) 
MACHINE 

NO. 
PERA TOR 

ID 
LOCATION 

( 1 1 )  
SEAM BEGIN 
NO. I VACUUM BOX 

( X s e c .  ) 
ACTION AIR PRESSURE 

(%&ai lor 5 mh.) 
'ASS/ 
FAIL 

p' ...I. 

P i  . . . I . .  

P.!. 
PI 
. . .  I .  
9.1 
f . 1 .  

9 
. . I . .  

P I  

- . . I . -  

P I  

P" . 

f? I 

!.Y 
P . .  .I " '  

OPERATOR 
ID 

. . . .  C K .  . .  

C K .  
. . . . . . . .  c. y 
. .  .CK. 
. .  e&. . . .  

. . .  .c K . . . .  

. .  .C&. . . .  

. . . .  c 15. . .  

. . .  .c !c . . . . .  

. Clk . . .  

. . . C . K - .  

. .  C k .  . . .  

CL 

. .4i: b l  . . . . . . . . . . . . .  

. .  or . . . . .  

. . . . .  ek . .  . . . .  

. . . .  @.k. . . .  

. . . .  e.4. . . . .  

ok 
. .  .e&. . . .  

. . . . . . . . . .  tlk 

. . . . . . . . . . . .  

I4 
IF 
Ir 

. . . . . . .  

. . . . . .  

. . . . . . .  

TI3 

. .3 .0 . .  . 

. .  S.@. . .  

. .  so.. . 

. . . . . .  3% 

. .  s. .  . 

.w . .  
. . ? 6 . . .  
. . .  6.C . . 
. . k H . .  
. . IC. ? . . 
. .  K.?. . .  

K I4 

. . . . . . . . .  . . . . . .  

. . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

O b . . .  
. . . . . .  e6 
06. . . .  . !Y.. . 

. ! r . . 

.!!... 

. .I. 6. . .  

I4 
7 3  2 

. . . . . .  

. . . . . . .  

:2 
. L?. 
.:CY(.. 

SW 
. 2 Y  . 

Dk . . .  

. . . . .  

Qi . . .  

e6 
01 

6 2  

G Z  
0-2. 
G t  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . .  . , .  . 

. . .  

V '  
' . 1 . .  

! '30 - 3 0  

30 -30 

30- 3 0  

30 - 30 

30 -30 

cm 
. .  w . . .  

( NOTE: (1) SEAM LENGTH: THIS PAGE g q y  6 
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- -- GEOSYNTEC CONSULTANTS * . 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASI< NO.: 04.1 

DESCRIPTION: PkfAJC fl YEAR: 1f98 
, PRIMARY: SECONDARY: 0 OTHER: 0 CONTRACTOR: Perf0 /sk &.AX 

r 

DATE 
(doy/mo) 

L L l Q C 7  . . . . . . . . . . . . . .  

?.?. .?". 

2:. .OL.?-. 

Z.'! ."?. 
24 . . . . . . . . .  0 C . r  

L? ocr . . . . . . . . . . . . . .  

L ' f 0 C . r  . . . . . . . . . . . .  

24 D C T  . . . . . . . . . . . . . .  

2CI.0F.7:. 
2 ? O C T  

2 4  ocr 

ZL, ocT 

Z L t o c 7  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

TIME 

I ISY 

!I<?. 

f20y 

! ?.?F 

!S?.fI. 

ryl,o, 

15.03.  

1 5 0 3  

/ L l L  

' ? Y O  

i s t o  

isto 

1 5 3 s  

PRODUCTION SEAM LOCATION NONDESTRUC TI M TEST 
ii5K 
SEAM w 
.f. 3. . .  

??. . .  

2 3  . . . . . . .  

2 Y  
2 3 .  

3 3 0  
I r g  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  
I I% 
103 

9 
2 3  

109 

I !  6 

. . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

- 
3EGIN 

- 
250 

L?3 

L9C 

3 LO 

. . . .  

. . . . .  

. .  

3.4.7. 
0 
. . . .  

/ S  . . . . .  

0 

0 
. . . .  

. . .  

'09 
0 

0 
. . .  

. . . .  

- 
END 

- 
2P3 

2 96 
. . . .  

. . . .  

3 L O  . . . . .  

3 4 Y  

36 ? 
. . . .  

. . . .  

3 3 0  

I .? 7. 

!IS 

. . . . .  

109 

Ir8 

2 3  

IO9 

. . . . .  

. . .  

. . . . .  

. . . . .  

IPER A TOf 
ID 

dACHINE 
NO. AIR PRESSURE 

(&&SI for 3 mh.) 
VACUUM BOX 
( L s e c . )  

OPERATOR 
ID 

'ASS, 
FAIL 

r' , . .I. 

r . ! .  
P I  
. ' . I '  
P. . I  
?.!. . 
P i  
. . .  1 . .  
I. .I.. 
71 

P I .  
f '  I 

13, 

3 

. . . I  P" ' ' 

. . . I . .  P'I ' ' 

ACTION 

. .  K!. . .  

. . B.?. . , 

. .  .WM 

. .we..  

. KH.. . 
G . C . .  . 
. . . . . . . .  G C  

Wff  . . . . . . . . .  

G L  
&C 

. . . . . . . .  

. . . . . . . .  

m!. , . 
&c 
h H  

. . . . . . . .  

L b - 2 7 3  

273- 2YC 

2 9 6 -  3Ld  

. . . . . . .  

. . .  

. . . . . . . . .  

3-.: . .  

3rr-  3c+  

.? .- ??.? . 

. . . . . .  

r r -  r ? ?  

0 - I t 8  

h. . . .  
. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

C k  . . . . . . . . . .  D t  . . . . . . . .  3 4 3  0 

. . . .  .'f.?L? 7. . . .  

. . . . . . . .  . . .  .cu 
. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . .  

. . . . . . .  

. . . . . . .  

. . . .  

. . . . .  

. . . .  

. . . . . .  

. . . . . .  

'1 

. . . . . .  

C h  
C k  

C k  

LK 

ck 
Ck 

. . . . . .  

. . . . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . .  

ck . . . . . . . . . . .  

. . . .  Lk.. . .  

ccr 
. . . .  Lk.. . 

L &  
c k 

. . . . . . . .  

. . . . . . . . . . .  

02 . . . . . . . .  . . . .  

. . .  

. . .  

. . . .  

. . . .  

. . . .  

. . .  

. . . .  

. , . .  

. . .  

. . . .  

'3 0 /Io 

'3 0/3 0 

. . . . . . . . . . . .  

Qt . . . . .  . . . .  

. . . .  

. . . . . . .  

3 0  f f o  

10/10 

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . .  ?.oh? . . .  

. . . . . .  .3n f?!? 

. . . . .  . 3 f / t o , .  . 

. . . . . .  30. / fP. .  

. . . . . .  ??.!.!?. . .  

30 o . . . . . . . . . . . . . . . . .  
3 0 / 3 u  

O L  . . . . . . . .  

O r  . . . . .  

s.! . . .  

a( . . . . .  . . . . .  

. . . . . .  . .P. !. . .  6 - 1 0 9  . . . . . . . . .  

f 09- I / ?  

0 - 2 3  

0 -109 

D -  I 1 6  

. . . . .  

. . . . . . . . . .  

.e!. . . .  

0 2  . . . . .  . _ .  . 

. . . . . . .  .o !. 
0 2  

'OTAL ( 1 )  

I I 



PRODUCTION SEAM SUMMARY LOG 

1 PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: 044 ' 
. .; DESCRIPTION: p n & S E  z YEAR: 1998 

I' PRIMARY: SECONDARY: 0 OTHER: 0 CONTRACTOR: % a L h A r  / P E T K 0  r 
PRODUCTION SEAM LOCATION NONDESTRUCTIVE TEST - 

IEGIN 

- 
0 

0 
. . .  

. . . .  

'.e.?. 

'0 5 
'04 

D . . .  

. . .  

0 
. . . .  

0 
. . . .  

0 

0 

0 

0 

0 

. . .  

. . . . .  

. . .  

. . . . .  

d ACHINE 
NO. 

4CTUAl 
SEAM 

YE 
l . 0 7 . .  

.P?. . 

? 
L3 

8 
'7 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

!e... 
.I. (7, 

/ I  S 

. e.5. . 

.?!.. 

.t! ?-. 

Bb? 

. . . . . . .  

2 5  

TIME 

(553 . . . . .  

16 27 . . . . . .  

161s 

lSLl  

!S sq 

! e o .  

f zs t 
ldf? 
1 6 Y 3  

/6 5s 

. . . . .  

. . . . . .  

. . . . . .  

. . . . .  

O O Y  

/ 7  21 

. . . . .  

/?It . . . . . .  

IPER A TOfi 
.ID 

G c  
G C  

GC 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. .  hlr.. . 
G t  
G d  

. . . . . . . . .  

. . . . . . . . .  

. .  m.. 

. .  Kf l . .  . 

KH 

G c  
Kkf 

Gc 
K!f 

. . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

AIR PRESSURE 
( b a a 1  for 5 mh.) 

VACUUM BOX 
( ' L U s e c . )  

ACTION PASS, 
FAIL 

f . ! .  . 
P I  

P.' . . I .  ' 

P'i . . . I . .  ' . 

P I  

P I . .  

PI  
PI 
r 1 . '  

I= I 
P . . . I . .  

OPERA TOR 
ID 

CK 
C k  

C H  

. .  Lh 
C k  
C k  

C t c  

. . . .  C k .  
C K  

C K  
C h .  

. . . . . . . . .  

. . . . .  

. . . . . . . . . .  

. . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . .  

Q.! :. . 

. O.!. . .  

0 1  . . . . . . . .  

.9.. . .  

. . . . . .  

. . . . .  

. . . .  

. . . . . .  

. . . . . . .  

. . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . .  

A . . . . .  

. . . . .  

. . . . .  

. . . .  

. . . .  

. . . . .  

. . .  

. . . .  

. . . .  

. . .  

. . . .  

. . . .  

z?. O C T  . . . . . . . . .  . . .  

29 O L T  

29 or7- 

. . . . . . . .  

. . . . . . . .  
2'1 O C T  . . . . . . .  

. . . . .  

e.&. . 

0 !. 
.?.I. 

0 .+. . .  
02. 

O L  
. . . . . . . .  

. . . . . . . .  

6 .(. . . .  

.tl.z.. . 

9.1.. . 

0 2  

. . .  

r y  o c T  . . . . . . . . .  

21, ocr . . . . . . . . .  

Z Y  0C-T- . . . . . . . . .  

F.? . e!=.? 
2'l O C 7  . . . . . . . . .  

ZY or7 

Lcl ocr 
. . . . . . . . .  ck  . . .  

OTAL (1)  
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- - -- GEOSYNTEC CONSULTANTS - 
PRODUCTION SEAM SUMMARY LOG 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: TASK NO.: 04.' 
DESCRIPTION: PtiASC zt 
PRIMARY SECONDARY: 0 OTHER: 0 CONTRACTOR: P m R  

LOCATION NONDESTRUCTIVE TEST PRODUCTION SEAM - 
3ECIN 

- 
:ND 

- 
26 . . .  

fi. 
6 0  

101 . 
1s. 

. . . .  

96 

120. 

I Y Z  

166 

. . . .  

. . . .  

. . . .  

. . . .  

189 . .  

212 

231 . . .  

. . . .  

z !r; a 

OPERATOR 
ID 

TIME JACHINE 
. NO. 

IPERATOfi 
ID 

KTUAL 
SEAM w 
2 6  

r 6  

6 0  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. .e!. 
, .!5 

7 3  

. : C Y .  . 

. . . . . . .  

Z t  . . . . . . .  

. .CY. 

. .%?. 

. . .  t.! 
Z J  
2 3  

Y 3 z  

. . . . . .  

ACTION OA 
ID 

LOCA TlON 
( I t )  

. .  a?&. 
,o- Ti. 

. .o- 6.9. 
!?- - . I  !J'. 

0 - I? .  

7 3 - 9 6  
96-120 

f 2 O - J Y C  

/ Y L  -16 b 

166 - / & q  

. . . . . . . . . .  

. . . .  

. . . . . . . .  

. . . . . . . . . .  

. . . . . . .  

I Y ? - z r t  . . . . . . . .  

Z J Z - 2 3 6  . . . . . . . . .  

2365- 7 f l  

VACUUM BOX 
. (-set.) t o  

3ASS/ 
FAIL 

P . ! .  
P '  
. . .  I "  

41 
p.1 

p.1 . . 

P ' " '  

P i  

?:I:: 

f I : '  
P I  

AIR PRESSURE 
&&rl for 5 mh.) 

3 0  *- 30 . . . . . . . . . . . . . . . . .  

. . . .  30.-30 . . . .  

. . . .  st! -.-?!.. . . .  

. . .  .?.0.73P..  . . .  

. . . .  SL! T . 3 0  . . . . .  

3 . 0 - 3 0  . . . . . . . . . . . . . . . .  

3 C - 3 @  

3(i -3% 
. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . .  .3!? :30. . . . .  

30 -3C 
30- 30 

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

30- 30 . . . . . . . . . . . . . . . . .  

30-30 

17 3 0  . . . .  

1. ? V !  . 
1. e9F: 
17YB 

1640. 

. . . . .  

O?/O 

0?!t. 

9?!6 
b? f Q. 
. O?? 

. . . . .  

o w  . . . . .  

0932 

043 I 
. . . . .  

01 . . . . . . . .  

. P.?. . . .  

.07, . . .  

.c?l., . . .  

. ? I .  . . .  

. Q1.. 
or. 
.oz . . 
.o .L. .  
0.2 

0 2  
0 2  

OL . . . . . . . .  

. . . . . . .  

. . . . . . .  

b 

d 

0 
J L  

.o. 
? ? .  

. .  

. . . .  

. . . . .  

96 

I t 0  

IY  2 

. . . . .  

. . . .  

. . . . .  

!SS 
189 

Z l L  

2 3 6  
-0TA 

. . . . . .  

- 
- 

6c 
..w. 
. .u.. . 

. .G!. . . .  

. .sc. :. 

kcl 

. .w . . .  

. ,&?. . .  

. AH: . . .  

. .  w. .  

. .I( f l .  . .  

. .Ir .v. . .  

K H  

. . . . . . . . .  

. . . . . . . . .  

. . . . .  4 

. . . . .  

. . . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . .  

2 . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . .  

. . . . . . .  

. . . . . . .  

. . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . .  ,@.C..  . 

c K. 
. . . .  c.k.  . .  

. . .  c. k 

. .  ! . I (  . . .  

. . . .  !v . . . .  

. . .  .Ck. . .  

. . .  . C K . .  . .  

. . . .  c.5 . . .  

C L  .. 

. .  . c k . .  . . .  

I! IC 

. . . .  . . .  

. . . . . . . . . . .  

. . . . . . .  

. . .  

. . . . . .  

. . . .  

. . . . .  

. . . . . . . .  

. . . . .  

. . . . . . .  

. . . . . . .  

. . . . .  

. . . . .  

. . . . . . . .  
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PRODUCTION SEAM SUMMARY LOG 

I PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

I LOCATION: FERNALD, OHIO PROJECT NO.:-. TASI< NO.: 04. / 
DESCRIPTION: E A R :  /?fg 
PRIMARY SECONDARY: 0 OTHER: 0 CONTRACTOR: Arm - / s o L ~ d x  

PRODUCTION SEAM LOCATION NONDESTRUCTIVE TEST - 
3EGIN 

- 
z 83 . .  

30 L 

I 7 3  
. . .  

. . . . .  

3 2 7  . .  

3QY 
Z E l  

23-7 

27Y 

2 f G  

. . .  

. . .  

. . . .  

. . . .  

. . . . .  

' 8 7 .  
'6 3 

!W . 

) I 7  
'OTAI 
- 
- 

t4ACHINE 
NO. 

IPERATOF 
ID 

:NO 
4CTUAL 
SEAM w 
2 3  
2 3  
2 3  
2 3  
2 3  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . .  2. Y 
2 3  
'2 Y 

. . . . . . .  

. . . . . . .  

. z. 
2 ' I  
2 3  

23 
2</ 

3 03 

. . . . . . .  

. . . . . . .  

. . . . . . .  

AIR PRESSURE 
$%&,I lor s mh.1 

VACUUM eox 
( A s e c . )  

OPERA TOR 
ID 

ACTION 

W. . .  

3 29 

152 

. . .  

. . . .  

30 . . .  
!&I 
z.r7 

239 

. . .  

. . . .  

. . . .  

210 

/.8 7 
. . . .  

. . . .  

lG  3 

!! 7. 
9 3  

/ q0 . . . .  

llr 

30 - 30 
3 0 - 3 0  

3 0 - 3 0  

30 -37) 

30-36 

flL!. . . . .  

I 
. . . . . . . . .  m 
. .&?. . 

. .??!. . .  

. . . . . .  K f i  

. . K.t! . . 

. . K F  . .  

. . K V . .  . 

. .!(!!. . 

. . w . . 

. .w . . 

. .  I<.+. . .  

. . Kt! . . 

r=H 

I .& 
2 l i 2 t r  

2 . . . . .  g4.7 

. . . . . . . . .  

. . . . . . . . .  

2s- &r 

zs '&r 
e<?- 

23-h-  

WOC r 

".e? 
?<W 
2s- (?CT 

zr oC r 
~5 6tr 

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. .  

. .  

. . . . . . .  

'3 6 -30 . . .  . . . . . . . .  

30-3@ 

30-30 

30 -3d  

367-30 

30-30  

30-30 
30- 30 

Q.S. ,  . 

D L  
. .  . . .  

b Clc  

I I 
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\ 1 

PRODUCTION SEAM SUMMARY LOG 
L 

I PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: TASt< NO.: 0 4  

DESCRIPTION: P l w H  z YEAR: 1998 
PRIMARY: SECONDARY: 0 OTHER: 0 CONTRACTOR: p&7& / J d c A J x  

PRODUCTION SEAM LOCATION NONDESTRUCTIVE TEST - 
IECIN 

- 
43 
. .  70 
6 

0. 
.4 
0 
0 

.o 
0 

I?!. 

. . . .  

. . . .  

. . . .  

. . . .  

Y67 

wt 
937 
OTA 

. . . . .  

. . . . .  

- 

- 
:ND 

- 
70 
0 

I .&. 

Jr 
1 q .  
2 3  

2 3  

2.6. 

. . .  

. . .  

. . .  

24 . . . .  

I I( 

752 . . . .  

737 
4 LZ - 

UACHIN 
NO. 

LOCATION 
( I t )  

4CTUAL 
SEAM w 
2 3  
,7 5 
IL 

). .5. . 

I q  

. . . . . .  

. . . . . .  

. . . .  

. . . . . .  

2 3  
2 3  

. . . . . .  

. . . . . . .  

. .z. .? 

. .?. 6 .  
.1. Y . 

. . .  1.r 

. .!5. 
1s 

)PERAT01 
. ID 

AIR PRESSURE 
@&SI for 5 mh.) 

VACUUM BOX 
( z o s e c . )  

OPERATOR 
ID 

ACTION OA 
ID 

. .  73 -76) 

70-,@ 
0- I2 

e- /s 

3c -so 
30 -30 

02 . . . . . . .  

. .@C 

. .K . 

. .O.L 

. !.Z. 

. .02. 

. .K .  . 

.d.C . 

. .e<. 

. .o.r 

. P.6. 

. .@. 

06 

C K .  
C K .  

. .C.k 
C K  

. ,  ClC. . 

. .@.K 
. .  .c IC. 

. .  Ck. 

. . . . . .  c .k 

. .  C.k 

. . .  c k-  
, ..Ck. 

C K  

. . . . .  

. .  

. . .  

. .  

. .  

. . . . .  

. .  

. . . .  

. . . . .  

. .  

. . .  

. . . . .  

3 (J -30 . .  . . . . . . .  

. .  .3?.-3@ . . . .  

. .  .3 0 .-3o . . . .  

. .  .30 r30.. . .  

. . . .  .30 :30. . .  

. . . . . .  30-30 . .  

. . .  .30.73?. . . . .  
.w- 30 

. . . .  N//4 . ,  . . 

. . . .  

. .  . . .  

. . . .  

. . .  

. . .  

. .  

. .  

0-lY 

. 0 - 2.3 
0 -23. 

. .  4 - 2 . 9 .  
0 -26 

!O l -  N J  

Y4!-  Y 5-2 

+-<: 437 . .  

13? - c/zr 

. . . . . .  

. . . . . .  

. . . . . . .  

. .  

. .  

. .  
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PRODUCTION SEAM SUMMARY LOG 

PUA 1 PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: 04,1 

DESCRIPTION: 5c 7T YEAR: I PRIMARY: SECONDARY: 0 OTHER: 0 CONTRACTOR: PbTRO / S C H &  

PRODUCTION SEAM LOCATION NONDESTRUCTIVE TESl - 
3ECIN 

- 
Y Z Z  . .  

? ? 
Yo8 
3 9 Y  

3 91 

377 
367 

363- 

. . . . .  

. .  

. . .  

. . . .  

. .  

. . .  

kW 

687 
44.7 

672 . . . .  

zs9 
'OTA 
- 

- 
END 

Gmii 
SEAM w 
8 
6 

3 

I 2  

12 

z 

. . . . . . .  

. . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

I F  . . . . . . .  

1 s -  

. !.? . 

. !.Z.. . 

. ?.?. . .  

ZY 

. . . . . . .  

OA 
ID 

LOCATION 
( I t )  

IPERATOfi 
ID 

AIR PRESSURE 
(3Clps1  for 5 mh.) 

OPERATOR 
ID 

OA 
ID 

dACHlNE 
NO. 

..K. 

. Q.6.. 
0 6 

. .C?6. . 

fl.6.. . 

UL.. . 

(%. . .  

.l?,.. 

. .@.e . .  . 

06 
. . . . .  4 
06 

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

O L  

VACUUM BOX 
( L s c c . )  

ACTION 

ok 
04 

0 k 
. ..oh. 
. .  , Q  k. . .  

. . . . . . . .  @k 
(2 
u K 

. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . .  . O K  
. .  . ok.. 
. .  .@. ... 

. .  . .ok . .  
AJ/A 

. . . . . . . . .  c 
c c .  . 

. . . C C  . .  

. . .  c.t; . . 

C K  

C K  

C K  

. . .  .c Y . . .  

. . . .  .c K . . .  

. . . . .  Ck . . . .  

. . . .  c IC- . . .  

. ..w . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

Ck 

PH 
f?. . 
Pcf 
R 
ffl 

Kd 
Kd 
RH 
fc l  

efl 

. . . .  

. .  

. . .  

. . .  

. . . . .  

. . . . .  

. . . . .  

P P  . . . . .  
R// 
A 

Y!r: 
7 ,  

3 9Y 

3ci( 

367 

3 65 
?m 
L 72 

. . . .  

. . .  

379 . . .  

. . . .  

. .  

. . . .  

. . . .  

687 
4 .?? 
736 
2 83 

. .  

0 
en 
w 
. . . . . .  . .  

30 -30 
'I 7r 

*CEOSYNIEC CONSULTANTS nLc NO. 3-07-SP REMEWED BY: 
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\ / \  

PRODUCTION SEAM SUMMARY LOG 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

PRIMARY: f8 SECONDARY: 0 OTHER: CONTRACTOR: /?&PO / I o c  rr& 

LOCATION: FERNALD, OHIO PROJECT NO.: CXDl09 TASK NO.: 04.1 

DESCRIPTION: pk' A5E x YEAR: 199# 

. -  

.i3 

c 

PRODUCTION SEAM LOCATION NONDESTRUCTIVE TESl - 

OA 
ID - 
e. - 
. . . .  

. . . .  

. .  

. . .  

. . .  

. . . . .  

. . . .  

. . . . .  

. . .  

. . . . .  

. . . . .  

L 

m 
SEAM 

- 

'ASS, 
FAIL 

3- 
-I- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DATE 
:doy/mo: 

TIME MACHINE 
NO. 

PERATOF 
ID 

5EGIN END OA 
ID 

SEAM 
NO. 

'1 1'48 

. .  A - 
. .  

. . . .  

. .  

. .  

. . . .  

. . .  

. . .  

. . . .  

. . .  

. . . .  

. . . .  

AIR PRESSURE 
(%&d (of 5 mh.) 

VACUUM BOX 
( L s e c . )  

OPERATOR 
ID 

ACTION 

z UOV . . . . . . .  9s . . . . . . .  4.c. 750 . . .  - 
. . .  

. . . .  

. . .  

. .  

. . .  

. . . .  

. . .  

. . . .  

. . . .  

llr 

Ok . .  

ZdQ - . . . . . .  

. R.5.. . .  - . .Y. 
- G. . . . . . . .  

e5 
'D - 

. . . . . . . . .  
- 

. . . .  . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . .  

I . . .  . . . . . . . . .  . . . . . . . .  . . . . . . .  

. . .  . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . .  

. .  

. . . .  

. . .  

. .  

. . . . . .  

. . .  

. . .  . . . . .  . . . . . . . . . . . .  

. . . . . . . . . . . .  I . . . . . . .  . . . . . . . . .  

L 

. .  
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APPENDIX N: 

CELL 2 GEOMEMBRANE DESTRUCTIVE 
SEAM TEST LOGS AND 

LABORATORY TEST RESULTS 

Secondary 
Primary 



Secondary 



Secondary Field Destructive Test Logs 
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- - -- GEOSYNTEC CONSULTANTS -II 

DESTRUCTIVE TEST LOG.  
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: G 0 @ K N  TASK NO.: 04  

DESCRIPTION: Ph aSc YEAR: 1778 
CON TRACTOR: ~ ~ M C U C  ' TEST REQUIREMENTS: FvsiOA: .? I\spp;, Skc*r 3 lS/@a,* g f l r  BJpa,' 

Sbr2I61Jw&* 
PRIMARY [7 SECONDARY: RE-TEST: 0 OTHER: 0 
DISTRIBUTION: LABORATORY: ARCHIVE: INSTALLER: OTHER: 

O S  
NO. 

Kl . . . .  

2 
.a. 

5 
.b.. 
. T 2 .  
. . . .  8 
3. . 

JL 

. . . .  

. . . .  

. . . .  

10 . . .  

SAMPLE DATA 

. _ _ . .  

. . . . .  

i?.' . . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . .  

. . . .  

- 

WACH 
NO. 

- 
Qt.. 

.Y.. 
Sb 

7.?2.? 

. e ! .  . 

??w 
.Q2. 
.o.! . 

/.!I% 
01 

0 2  . . . . .  

. . . . . .  

- 

FIELD DATA 

(PPI 

INSIDE 

!W. 
!bS.S 
! sz.0 
I5I:O. . 
158-0 
156.5. 
l3J. s 
56: 0 
r5w. . 
Id& 0 
153.0 

. . . . . . .  

AVG PEEL 
PSI) 

SHEAR PASS/ 

. . . . .  'SS.?. . .J 1. . . .  

l e e  . . .  / . I . .  . .  

I 
I " "  

/.?(*.s. J 

/.?7.S. . Y .  I .  . . .  

. .  f. 

. .  

24?. . d.  I . .  . .  

@?. I 
?h!.S.. . . . .  J I . . ' '  I . .  . .  

/ 6 3 K  " 1 . .  . .  

!.?.$!S.. . J. I . .  . .  

m o . .  AI.. . .  

164.0 J I  

-zrL SAMPLED/ QA 

LABORATORY DATA 1 
AVG PEEL 

RESULTS INSIDE OUTSlDt 
~doY,mo)! 

AVG 
SHEAR 

[ PPI/PSI) 

. I  -1  NOTES: (1) TRACK TYPES: E EXTRUSION F = FUSION 
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FBRNALD 

L 

DESTRUCTIVE TEST LOG 
r * 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: ( ;Q0409TASK NO.: 04  

DESCRIPTION: Phase I? , YEAR: 1998 

PRIMARY: SECONDARY: RE-TEST: 0 OTHER: 0 
DISTRIBUTION: LABORATORY: 

/ 
CONTRACTOR: 5dflW ' TEST REQUIREMENTS: fUS;bfi: peel 2 II5ai. Sb-rZlSlaai ~X~rrs;ofi:~s&gL(rp; 

skcCcJ-2 I61 pp; 

ARCHIVE: INSTALLER: OTHER: 

SAMPLE DATA 

. . . .  

6 . . . .  

. . . .  

. . . .  

E 

. E . .  
E 

.E.. 

.e.. 

.E.. 
- E 

. . . .  

. . . .  

. . . . .  

. . .  

F . . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  
2.0 0' 4s) 

. . . . .  .3b. . . . . . . . .  

. . . . .  

1 

MACH OPEf 
NO. ID 

0 2  dfi 

.o.? . .J?. 

oz- 44.  
.OF.. h.. 
.?!. . 4 s  . 
.I!. . k . 4  
.?.a,. !.fl. 
.o?. . J?. . 
.w!. . .  36. . 
.%j.. ?.?. 

$ 8  3fi 

. . . . . . . . . .  

. . . . . .  

FIELD DATA 

INSIDE OUTSIDE I 

. . . . . .  

. . . . . . .  

. . . . .  

AVC 
SHEAR 
PPl/Psl; 

. . . . . .  

. . . . . . . .  

. . . . . . . .  

. .  

. .  

PASS/ 
FAIL 

' J  . . . I  . . .  

i . /  J . I .  . .  

q. 
d. I . .  . .  

@I 
1 " "  

. . . I  . . . .  J 

I.. 4 
I d  . . .  

1';. 

IJ 
. . . I  . . . .  

DATE 
SAMPLED/ ~p 

SlllPPED ID 

(doy/mo) - 
. . . . . . . . . . .  - rq 

27scpt g 
.?!.W. cd 
. . . . . . . . . .  0: 
.??.et, c8 

. . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  a8Oct fl 

- 
. . . . . . . . . . .  

. . . . . . . . . . .  

LABORATORY D A T A  

SHEAR 

Mof S h  . . . . . . . . .  

?? +? . 

de+ Se.4 

'i 4 

t , b 

4 b  

. . . . . .  

. . . . . . . .  

. . . . . . . .  

/SB.q . . . . . .  

/02*qo . . . . .  

-mM 
/LID49 

' cuu 
. . . . .  

. . . . .  
(1 - 

'I 

1 

. . . . . .  

. . . . . . .  

I t  ' I 

. . . . . . .  
,137.q . . . . . . . .  

I54.C . . . . . . . .  

4 . . . .  
1 . .  
I 

lr 
. . . . . . . .  

. . . . . . .  
2a.0 
/BJ* 6 
1 7 5 . 1  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

!.?F.s. 
_.. . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

PASS, 
FAIL 

I 
...I 
. . I . .  
4 

- -  
- -  

2. @I< 
/ ' '  . . . I  . 

- I- 

- -  
. . .  I 
- I -  
- 1 ,  
. . . I . .  
-I' 

. . .  

RE- OA 
TEST ID 

. . . . . . . . . . .  

4& ~ . .  Y 

NOTES: (1) TRACK TYPES: E - EXTRUSION F - FUSION 
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DESTRUCTIVE TEST LOG ' 

MACH 
NO. 

.c?8... 

.'is.. . 
4 8 -  
98b.S. 
.a!.  , 
18 . .  

9tl. . .  

.!+. . 

P. . .  

?! . . .  
04 

. . . . . . . . . . .  

PRO JEcT: 
LOCATION: FERNALD, OHIO 

ON-SITE DISPOSAL FACILITY (OSDF) 

PROJECT NO.:-, TASK NO.: 0 4  

DESCRIPTION: %Le ft . YEAR:& 

PRIMARY: 0 SECONDARY: 

DISTRIBUTION: LABORATORY: @ ARCHIVE: ea' INSTALLER: @ OTHER: 

CONTRACTOR: sdJvlor)( ' TEST REQUIREMENTS: FdSm:PddZ 11Spp ; ; scyDT31510p; Exksrsv\:peclzBJIppJ I I  , S L  7 IS1 ppt' 

RE-TEST: OTHER: 0 .-- 

OPE1 
ID 

P. 
Jfi 
Jfl 

.mfl 

.$!. 

3fl. 
46. 
fl4 

.?e . 
3.. 
38 

'i. -- ~ SAMPLE D A T A  

I R A  
ilNCU 

- 
P 

E . .  

. . . .  
/ 

G . .  

. . . .  

€ . . . .  

.8 . .  

.$. . 

6 

E . . 
E 

. . . .  

. . . .  
e 

- 

FIELD DATA 
.AVC PEEL DATE 

AVG 
(PPI/PSI) SAMPLED/ SHEAR PASS/ 

SI IIPPED 
INSIDE OUTSIDE (PPI/PSI) 

(day/mo) 

!??.?.. E/ /& .  . .  , I . .  . : _ _ .  . . . . I  b9 5 PJ '- 

..  !W.. J I . .  . 

vi?:?. 
. . . .  I db 
I.Z.C,. 
/ obul 
!/.?-.? 
1go.r 

. . . . . . .  

. . . . . .  

a7 sP.+ 

s . SCP'. 

28 scpt 

. . . . . . . .  

,A8 S& . . . . .  

- 
. . . . . . . .  

. . . . . . . . . . .  

2.i Sept . . . . . . .  

LABORATORY D A T A  
AVC PEEL 

AVG 
SHEAR 

DATE 
OF 

RESULTS 

(PPl/PSl) 

INSIDE OUTSIDE (PPI/PSI) 
(doY/mo) 

,d@t 5- t F.kr *A F;*eld. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . I  . 

. . .  a=vt e?. A'!" . _  T?.. < I . .  

29 S# /22*7(d) I, 

hf .%fC J?'f.Q !k . f ie- .  . . . .  

I - -  

CL%5cqt/5'0.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44. 188.2 41 
155.2 1 7 6 . g  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . I . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /I 3 o k p t  t33.0 /u/rg /?8-2 
-I-  

3O.S.pf . . . . . . .  164.3 . . . . . . . . . .  /7/-8 189.8 . _  . . . . . .  I / (  

NOTES: (1) TRACK TYPES: E - EXTRUSION F - FUSION 

\ a3 

RtMtHD BY: YICEI NO L O F L  %LOSWTEC CCMULTANIS FILL tm. 3-io-on . 
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0.S 
No- 

?!d.. 
a1 

1 .? 

FLUOR DANIEL 

 RACK ( I )  Loanat MACl 
'YNCLE DOUBLE KAU DlSlAtlC 

(rt)  E NO. 

. .  e . . .  . . . . .  . .  

e.  . . . . . . .  

. . . . . . . . . . . .  F.. . 
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DESTRUCTIVE TEST LOG 
~~ ~ 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

DESCRIPTION: Q h w e  ;ct . YEAR: Ls 

PRIMARY: 0 SECONDARY: a 
DISTRIBUTION: LABORATORY: a ARCHIVE: a 

LOCATION: FERNALD, OHIO PROJECT N O . : C Q ~ ~ ~ ~ ' T A S K  NO.: 04 

- > J5J p' CONTRACTOR: &hl &% ' TEST REQUIREMENTS: F*M: pet\ L I l S 3 6 ; S W Z  ISl .e i & h i - :  Pea\ ,Z 1 qi,  hew 
I 1  

RE-TEST: 0 OTHER: 

INSTALLER: @ OTHER: 

SAMPLE DATA FIELD DATA - 
. AVC PEEL 

. . . . . . .  
140);. #*A 

'3I.S . . . . . . . . . . . . . . .  lt34.0 
'28.S 1129.5 Pa 

AVG 
StlEAR 

:PPI/PsI 

!?.C5. 
. . . . . . . .  

.!?3+?. 

.1.9!.5. 

.I.??.+. 

PASS/ 
FAIL 

- 
J 

J 

. . .  

. .  

I 

. . .  

r/ . . .  

4 I . . .  

./I.. . .  

- I -  / '"" . . . I  . . . .  

IJ 

LABORATORY DATA- --) 
DATE. I AVG PEEL 

PSI) . AVG 
OF I(pP 

. .  

SHEAR 

. . . . . . . . . . . . . . .  
2 , h  * * , / I t  

167.4 193.8 
. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  1""* 
I d t . 1  184.4 
. /C$.O' ' 182 . d .  ' 
. . . . . . .  - w.. 
!L?.o.. /Bo..J. 
lb7.b f 8 Z . b  
173.0 t Y r . 0  
. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

1s5.2 /go.(/ 
,>p 
. . . . . . . . . . . . . .  

. . . . . . . . . .  
Re r 

- 

'ASS, 
FAIL 

J- ...I 
. . .  I . .  
41 

'J ' . . . I . .  
. . I . .  

L A  

< I  
J I  
-1 :  . . I . .  
-I' 

c c  

J 

J" . . I  . 

. .  

NOTES: (1) TRACK TYPES: E - EXTRUSION F - FUSION I 



FLUOR DANIEL 
F€RNALI) -- GEOSYNTEC CONSULTANTS 

?'&ab ~ r * p / c  b w s  held $4.0 ppi 

DESTRUCTlVE TEST LOG 
r ~- 

PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:.(;00409 TASK NO.: 04-  I 

DESCRIPTION: f% ase IT , YEAR:&- 

PRIMARY 0 SECONDARY: @ RE-TEST: 0 OTHER: 0 
CONTRACTOR: P e b  ' TEST REQUIREMENTS: f d S M :  QUI >IIs$i Shew- 7 151 ppi LVh Si-: ?'I 1 Bq4p i. skr w Z / . S I &  

I 1  ~ I 

, DISTRIBUTION: LABORATORY: ARCHIVE: INSTALLER: 0 THER : 

SAMPLE DATA i c  

MACH OPEF 

FIELD DATA 
AVG PEEL 

!S6,0. 
(0 :s R 
2'2 .( 
??,o~u 
q7.0 Po4 

111.0 

!"?:?c. 

. . . . . .  

. . . . . . .  

fL(7.0 . . . . . . .  

. . . . . . .  

176.0 

172.0 

193.0 

. . . . . . .  

. . . . . . .  

# / A , .  . 

f lh . , . .  

Np . .  . 

Nfh . . . .  

@/?!. . .  

E// ! ! .  . .  

IGS.0 

(73 -5 
178.0 

. . . . . . . .  

. . . . . . . .  

-c 

c 

178. o 
1 G0.S 

I.??.. 0 

. . . . . . . .  

;LIO.O 

3-1 7.g 
. . . . . . . .  

. . . . . . . .  
21 z .o 

- 
J 

J 

J 

J I . .  

t 0  I 
I 

f. I 
/ I  

Y 

LABORATORY DATA 

INSIDE OUTSIDE U RESULTS 

(duy/mo) 

155.6 I /SS.3 . . . . . . . . . . . . . .  

qf LED 
. . . . . .  

I r  
. . . . . . . .  

.!4&. . .  

NI4. . .  

.'/A . . 

. !55q. 
163.4 

1 - 0  B 
. . . . . . .  

AVG 
SHEAR PASS/ 

'PPI/PSI) 

RE- OA 
TEST ID 

. I . . . .  

W J M  . . . . . . . .  
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L -- -- GEOSYNTEC CONSULTANTS 1 / .  
DESTRUCTIVE TEST LOG ' 

\ 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: PROJECT NO.: GQ0409 TASK NO.: 0 4 * 1  FERNALD, OHIO 

DESCRIPTION: . YEAR: \ q y K  

PRIMARY 0 SECONDARY: a RE-TEST: 0 OTHER: 0 
DISTRIBUTION: LABORATORY: ARCHIVE: INSTALLER: OTHER: 

I >  1 
CON TRACTOR: QE-rt? (0 ' TEST REQUIREMENTS: FdWon: p d  ?I15ppi 3 kY&t - D A  Exhsiofi: 0-1 8qpp < . S h r r r  151 b p j  

I t  

- 
0.s 
no. 

- 
b 3: 

3. 
% 
3.7. 
395. 
39. 
do. 
fl.! . 

?.+ 
y3 

..... 

4. 

SAMPLE DATA 

l R A I  
rNaE 

- 
. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

E . . . .  

. . . .  

. . . .  

E . . . .  

- 

. . . . .  . .  

.F.. . %8. Ids.. . 

. E . .  'Y ..??. ?e?. . 

. . . . .  . . . . . . . .  

f. . , %7. . 1.51.'. . , 

. . . . .  . . .  . . .  

. . . . .  

- 

MACH 
NO. 

- 
%?. 
O ! .  . 

1869 . . . .  

O (  . . . . . .  

91aQ: 
O l  

.%? . , 

. .  0 1 
Ci8bO 
09. , 
1727 

. . . . . .  

. . . . . .  

- 
OPEF 

ID 

VWH 
- 
. . . .  

ct. 
J.4 
Gt 
fl? 
Gc 
J fi. 
G c. 
JtM 

46. 
A4 

. . . . . .  

. . . . .  

. . . .  

FIELD DATA - 
.AVC PEEL 

(PP 

INSIDE 

!bS:?. . 
111.5 

!5?? . 

!?.4:5. 

IS!! 5 .  

. . . . . . .  

128.5 . . . . . . .  

IS3.0 . . . . . . .  

!?e. 
15f.5 . . . . . . .  

153-0 

'PSI) 

3UTSlDE 

IbS..?. . 

!GI:?. . 

/?G. . 

r7q.C 

!W. . 

i7b.o . . . . . . . .  

. . . . . . .  I7O-s  

. . . . . . . .  
c 

. . . . . . . .  

.z. . . . . . . . .  

I t /% 5 

AVG 
SHEAR 

,PPI/PSI 

) U t ? - s  

IW.5 

!P.W 
211.0 

2w.s 

z 0 3 5  
178.3 

22o.s 

194.0 

IS% 0 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  
2IL.S 

. . . . . . . .  

LABORATORY DATA 
AVC PEEL 
(PPI 

INSIDE 

f 63.7 

K8.5 . . . . .  

!6(/.5 
I ss.3 
\70-4 

137.2 

. . . . .  

. . . . . . .  

. . . .  

I t 7 . J  

!5!*.4. 
. . . .  

130.6 
I5447 
. . . . . . . .  

PSI) 

OUTSIDE 

. . . . . .  
/57:3 

. . . . . .  16U.6, 

. . . . . . .  

!??:?. 

&!4, . . 

144-8 . . . . . . .  

d!S. . .  

I b\ .4 . . . . . . .  

156.11 . . . . . .  

15g.o 

RE- OA 
TEST ID 

. . . . .  op 

. . . . .  d 

CB' 

. & /  
. . .  

. . . . . .  $1 
" .  

. . . . . . . .  

. . . . .  

. . .  

. . .  

NOTES: (1) TRACK TYPES: E = EXTRUSION F - FUSION 
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. >  

PASS 
OR 

FAiL 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

A 
LTANTS 

C L I W :  &oSptcc consulcan& 
PROJECE FERNALD. FLUOR DANIEL 

CONTACE Mi. Dave Phillip0 . 
GEOSYNTEC JOB NO.: GQO409 - 04.1 

MATERIAL: High Owshy Polyethylcac 
SEAM TYPE: Double Tinrack Fusion 

GEOSYNlEC W: 5729-FLQC-1251-1 
DATE TESTED: 09/15198 

I I I I I I I I I I I I 
NOTE: Scr Tccluucal N o l r r p g r ~ b r  upbmrbn o/abbbbnvlonbnr. 

Project specifications: 80 mil fusion welded scams : Peel > I  I5 ppi, maximumof IO % suun separation , Shear : 
0 1998 GEOSMJTEC CONS 

I51 ppi, 4 of 5 specimens per sample must meet the project specifications. 

Q.A. ID. 6 7  DATE: ?-/fi?d 



QUL. .'Y ASSURANCE TESTING E/ 

GEOMEMB~ANE SEAM PEEL AND SHEAR TEST RESULTS k GEOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

CLIENT: Gc0J)ntec Consultau& 
PROJECE FERh'ALD, FLUOR DAIVIEL 

CONTACE Mr. Dave PhillipJ 

MATERIAL H&b Density Polyubylmc 
SEAM TYPE: Double Track Fusion 

GEOSYNTEC W: 5746-FLQC-1251-1 
GEOS YNTEC JOB NO.: GQO409 - 04. I DATE TESTm: 09/16/98 

>loo 
>loo 
>loo T 

~ PASS ' OR 
FAIL 
PASS 
PASS 
PASS 
PASS 

NOTE: Ste Technical Nolrspolrf ir  ughnorbn O I a b b r e d U h .  C 1998 GEOSYNTEC C O a M  
80 mil fusion welded scams : Peel > I  I S  ppi, maximumof IO % rcam ocpnration , Sh I ppi. 4 of S specimens per samp~e must meet  be project spccitieations. 



CLIENT: w n t c c  Coasultanu 
PROJECT: FERJiALD, FLUOR DANIEL 

CONTACT: hfr. Dave Phillips 
GEOS YNTEC JOB NO.: GQO409 - 04. I 

MATERIAL: Hi& Dcasity Polyclbylmc 
SEAM TYPE: h u b l e  Tmck Fusion 

GEOSYNTEC QX 5765-FLQC-1251-I 
DA TE TESTED: 094 7/98 



QUALITY LJRANCE TESTING 
GEOMEMBRAN~ SEAM PEEL AND SHEAR TEST RESULTS 

SAMPLE 
NUMBER 

DS-4 

'3 a 
0 -a 
4 
. 

- 

CLIENT: ~o$Yotcc c*lJs";Lwrc 
PROJECT: FERNALD, FLUOR DANIEL 

CONTACT: Mr. Dave Phill$s 
GEOSYNTEC JOB NO.: m 0 9  - 04. I 

SPEC. 
u 

I .  
2. 
3. 
4. 
5. 

MEAN 
S D. 
- 

7 

- 

MATERL4L Polyclliyllcoa , 

GEOSYNTEC D: 5791-Qel2SI -I 
SEAM TYPE Sin& Track Extntsiaa 

DA TE TESTED: 09/21/98 

80.0 154.0 NIR 
80.0 155.0 
80.0 155.0 
80.0 139.0 
80.0 163.0 
80.0 153.2 

0 B PASS 
0 B PASS 
0 B PASS 
0 B PASS 
0 B PASS 

PASS 

PEEL 

80.0 
80.0 
80.0 
80.0 
80.0 
80.0 

h4AXlhILIM hfAXhUlJhl SEAM LOCUS PASS 
THICKNESS TENSION STRESS SEPARATION OF OR 

192.0 NIR >loo B PASS 
197.0 . '190 B PASS 
194.0 >lob B PASS 
197.0 >loo B PASS 
197.0 >loo B PASS 
195.4 PASS 

I I I 
I I I 

SHEAR 

I I I 

I I I 

NOTE: SCC Technical N o E p a g c f i r  upbmUkm ~Jabbnvbrlonr. - 0 1997 GEOSYNTEC CONSULTANT! 
of 5 specimens pcr sample mustmeet the project specifications. 

- 1  ._ 4- ' ...-.. 9, -#-9> 

Project rpccifica mil extrusion welded reams : Peel >84 ppi, maximumof IO Y. seam lepsration , Shcar : 



SAMPLE 
NUMBER 

DS-5 

DS- 6 

DS- 7 

I I I I I I I I I I I I I 
NOE: Slr t r c M c a l  Notrrpalcbr ~ p h ? l b ~  ofabbrerlmbnt. 
Project specifications: 80 mil fusion welded s m s  : Peel > I  I 5  ppi, maximumof IO %scam separation, Shear : 

0 1998 GEOSYNTEC CONSULTANTS 
I51  ppi, 4 of5 specimens per sample must m t  the projwt specifications. 

GEOSYNTEC JOB NO.: -09 - 04 I DATE TESTED 09/21/98 

PEEL SHEAR 
SPEC A4AXLUUM MW SE4M LOCUS PASS 

# TfucmEss TENSION STRESS SEPARATION OF OR M I M U M  ELONGX TION ELONGA TIOA LOCUS PASS 

I 0 I 0 1 0 1 O I O I O  (mil) (Wi) (96) (%) FALLUHE FAIL 
NIR >loo T PASS 1. 800 800 141.5 1450 NIR N/R 0 0 T B PASS PASS 80 0 194 0 

>lo0 T PASS 2 800 800 1235 I110 100 0 P T FAIL PASS 800 194 0 
3 80.0 800 1520 521 0 100 B P PASS FAIL 80 0 ?93 0 >loo T PASS 
4 800 800 151.7 1492 0 0 B B PASS PASS 80 0 190 0 > I O 0  T PASS 

> I O 0  T PASS 5. 800 800 1460 436 0 100 B P PASS FAIL 80 0 191 0 
MEAN 800 800 1429 1002 FAIL FAIL 80 0 192 4 PASS 
S D. 0.0 0 0  11.7 501 0 0  I 8  

1 800 800 1738 1630 NIR NIR 0 0 T B PASS PASS 80 0 lee0 NIR >lo0 B PASS 
B PASS 2. 800 800 1763 1554 0 0 T B PASS PASS 80 0 185 0 >loo 

>loo B PASS 3. 800 800 1597 1760 0 0 B T PASS PASS 80 0 189 0 
B PASS 4. 800 800 176.3 159.6 0 0 T B PASS PASS 80 0 1890 >loo 
B PASS 5. 800 800 1776 159.1 0 0 T B PASS PASS 80 0 189 0 > I O 0  

MEAN 800 800 1725 1626 PASS PASS 80 0 188 0 PASS 
S D. 0 0  0 0  7.9 7 9  0 0  1 7  

1. 800 800 1549 1359 NIR NIR 0 30 B PB PASS FAIL 80 0 I86 0 NIR >loo B PASS 
>lo0 B PASS 2. 800 800 161 5 157.2 0 0 T T PASS PASS 800 189 0 

B PASS 3. 800 800 154.4 151.1 0 0 T T PASS PASS 800 189 0 >lo0 
4. 800 800 1564 156.0 0 0 B B PASS PASS 800 188 0 >lo0 B PASS 

0 . 0 . B . B PASS PASS 80 0 186 0 >loo . B PASS 5 800 800 151 2 161.2 
MEAN 800 800 1557 1523 PASS PASS 80 0 187 6 PASS 

(mi0 @Pi) b4 (W FAILURE , FAIL TFIICKNEsS TENSON ATYIELD ATBREAK OF OR 

s D. 00 0 0  3 8  9 8  0 0  1 5  

1' - 
? 

a 
R3 



CLIENT: w n r c c  Consultanr~ 

CONTACT: M. Dave Phillips . 
PROJECT: FERNALD, FLUOR DANIEL 

CEOS W E C  JOB NO.: GQO409 - 04. I 

PEEL 
SAMPLE SPEC. MA-XlMlJiU AIAXIA#M SELLM LOCUS PASS 
NUMBER # T H I C M B S  TENSION W S S  SEPARATION OF OR 

(mi!) hPi) ci) (9;) FAILURE FAIL 
I 0 I 0 l O I O I O I 0  

1. 80.0 80.0 159.8 151.4 NIR NIR 0 0 B T PASS PASS 
2. 80.0 80.0 155.3 156.9 0 0 B T PASS PASS 

DS- 8 3. 80.0 80.0 172.5 163.3 0 0 B T PASS PASS 
4. 80.0 80.0 156.9 162.3 0 0 T T PASS PASS 
5. 80.0 80.0 167.4 156.4 0 0 T T PASS PASS 

MEAN 80.0 80.0 162.4 158.1 PASS PASS 

I .  80.0 80.0 160.3 145.1 NIR NIR 0 0 B B PASS PASS 
2. 80.0 80.0 159.8 146.6 0 0 B B PASS PASS 

DS-9 3. 80.0 80.0 162.1 147.2 0 0 B B PASS PASS 
4. 80.0 80.0 160.5 138.6 0 0 B B PASS PASS 
5. 80.0 80.0 161.7 149.3 0 0 T B PASS PASS 

MEAN 80.0 80.0 160.9. 145.4 PASS PASS 

1. 80.0 80.0 144.0 '151.9 NIR NIR .O 0 B T PASS PASS 

DS-IO 3. 80.0 80.0 122.8 154.2 0 0 B T PASS PASS 
4. 80.0 80.0 143.5 147.1 0 0 B T PASS PASS 
5. 80.0 80.0 136.1 145.0 0 0 B T PASS PASS 

MEAN 80.0 80.0 139.6 151.3 PASS PASS 

S.D. 0.0 0.0 7.3 4.8 

S.D. 0.0 ' 0.0 1.0 4.1 

2. 80.0 80.0 151.7 158.3 . . . 0 0 B T PASS PASS 

S.D. 0.0 0.0 10.9 5.4 
1. 80.0 80.0 147.9 164.0 NIR NIR 0 ' 0 T T PASS PASS 
2. 80.0 80.0 157.3 147.0 0 0 T B PASS PASS 

DS- I I 3. 80.0 80.0 152.5 156.0 0 0 B B PASS PASS 
4. 80.0 80.0 165.2 163.8 0 0 B B PASS PASS 
5. 80.0 80.0 163.1 164.4 0 0 B B PASS PASS 

MEAN 80.0 80.0 157.2 159.0 PASS PASS 

I .  80.0 80.0 158.5 161.3 NIR NIR 0 0 B B PASS PASS 
2. 80.0 80.0 158.2 157.5 0 0 B T PASS PASS 

DS-I2B 3. 80.0 80.0 160.0 155.1 0 0 B B PASS PASS 
4. 80.0 80.0 159.9 153.5 0 0 B B PASS PASS 
5. 80.0 80.0 158.1 155.6 0 0 B B PASS PASS 

MEAN 80.0 80.0 158.9 156.6 PASS PASS 

S.D. 0.0 0.0 7.2 7.6 

S.D. 0.0 0.0 0.9 3.0 
NOlE: Ste TccMenl  Norcrpa[cfir uphmfbn ~/obb~rhrloru. 

80 mil fusion welded scams : Peel >I I S  ppi, maximumof IO 96 ream separation , 1 ppi. 4 of 5 Ppccimenr 

MA TERlA L: M,gb h s i y  Po!yelnylcne 
SEAM TYPE: Double Tmck Fusion 

CEOSYNTEC D: 5867~8~9-70-71-FL~- l2SI- l  
DA TE TESTED: 09L2498 

SHEAR 

IU~XIAILIM ELONGATION ELONGA TIOiv LOCUS 
7HlCKNHS TENSION AT YIEW ATBREAK OF 

[mil) (mi)  (9;) (9;) FAILURE 
80.0 172.0 NIR >loo T 
80.0 182.0 >loo B 
80.0 182.0 >lo0 B 
80.0 180.0 >loo B 
80.0 172.0 >loo B 
80.0 177.6 
0.0 5.2 

80.0 ' 181.0 NIR >loo B 
80.0 181.0 >loo B 
80.0 185.0 >loo B 
80.0 181.0 >loo B 
80.0 187.0 >loo T 
80.0 183.0 
0.0 2.8 

80.0 202.0 NIR >loo B 
80.0 201 .o >loo B 
80.0 200.0 >loo T 
80.0 202.0 >lo0 T 
80.0 198.0 4 0 0  T 
80.0 200.6 
0.0 1.7 

80.0 180.0 NIR >lo0 B 
80.0 182.0 >lo0 B 
80.0 181.0 >lo0 B 
80.0 183.0 >loo B 
80.0 182.0 , >loo B 
80.0 181.6 
0.0 1.1 

80.0 188.0 NIR >lo0 B 
80.0 183.0 >lo0 B 
80.0 186.0 . >loo B 
80.0 181.0 >loo B 
8O:O 186.0 >lo0 B 
80.0 184.8 
0.0 2.8 

0 1998 GEOSYNTEC 
per sample must meet the project specifications. 

PASS 
OR 

FALL 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

rs 



 QUA^ ASSURANCE TESTING G E O M E M B ~ N E  SEAM PEEL AND SHEAR TEST RESULTS GEOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

. _  . 
Project specifications: 80 mil fusion welded seams : Peel >I I5 ppi. maximumof IO 94 ream acparation , Scar : I51 ppi, 4 of  5 specimens per sample must meet the project specifications. 

Q.A.ID: 81 DATE f 8 ~ 8 - ~ b  



- 
I- 
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QUALITY URANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

'L C-aSYNTEC CONSULTANTS 
Materials Testing Laboratory 

C L I r n :  
PROJECT 

CONlACE 
GEOS W E C  JOB NO.: 

GcoJLatcc Consultnnts 
FERNALD, FLUOR DAMEL 
Mr. Dave Phillips 
GO0409 - 04. I 

MA TERLQ L: polj.Crylmc 

GEOSYNTEC ID: 5920-QcI251-I 
SEAM TYPE: S h ~ l o  Track Erhusim 

DA TE TBTED: 09/29B8 

SAMPLE 
NUMBER 

SPEC. 
# 

- 
1. 
2. 
3. 
4. 

5. 
dEAN 
S.D. 

- 
- 
- - 

- 

MM'IML/MMUMlJM SEAM LOCUS PASS 
TIlfCKNESS TENSION STRESS SEPARATION OF OR 

(mil) b p i )  (psi) (56) FAILURE FAIL 
80.0 121.7 NIR 0 B PASS 
80.0 114.4 0 B PASS 
80.0 119.5 0 B PASS 
80.0 109.1 0 B PASS 
80.0 I 115.0 I 0 I B I PASS 
80.0 I 115.9 [ .. PASS 

SHEAR 

IIfAXLWJiU A t c U ' I M [ I M  ELONGATION. LOCUS PASS 
OF OR TfIICKNESS TENSION SlR ESS A T BREAK 

(niill , (mi) , , (56) 
80.0 182.0 >loo 
80.0 186.0 >lo0 
80.0 187.0 >lo0 
80.0 185.0 >lo0 

FAILURE FAIL 

B PASS 

I I I 
0 1997 GEOSYNTEC CONSULTANT 

of J specimens per sample must'meet l e  project specifications. 
-_  . - a  

upLvlolbn o/abbnvlmlonr. 

Project specific mil cxmsion wcldcd scams : Peel >84 ppi, maximumof IO % :cam separation , Shcar : 



C L I W :  GcoJLnfcc cmsulrsorr MATERIAL: Po&e~ylwc 
PROJECT: FERNALD, FLUOR DAMEL SEAM TYPE: Single T d  Exhusion 

CONTACT- Mr. Dave Phillips CEOS YNTEC ID. 5880-QC1251-I 
GEOSYNTEC JOB NO.: GQ0-109 - 04. I DA TE TESTED. 09/26098 

PEEL SHEAR 
SAMPLE SPEC 
NUMBER # M M G U U U h L 4 X ~ I  SEAM LOCUS PASS AfAXRUlJhi ULU'IMUM ELONGATION LOCUS PASS 

(mil) (pp)  (poi) (%I FAILURE FAIL (Nil) (bpi) (psi) (96) FAIL LRE FAR 
THICF3IBS T W S O N  STRESS SEPARATION OF OR THICKNESS TENSION STRESS ATBREAK OF OR 

I .  800 1187 NIR 75 PT FAIL 800 1806 NIR >lo0 B PASS 
2 800 1456 0 B PASS 800 1764 >lo0 B PASS 

DS-14 3 80 0 77 3 75 PT FAIL 800 1782 >lo0 B PASS 
4. 800 117.1 50 PT FAIL 800 1757 >lo0 B PASS 

,- - 5. 80 0 53 2 100 PT FAIL 800 1645 4 0 0  W FAIL 
MEAN 800 1024 FAIL 800 1751 FAIL 

S D  0 0  36 8 0 0  6.2 

'3 
9 1' ' a 't a 

i 

a 
es 

- 

NO= See fecMcol Nol;rpo#c@r uphnolbn ofobbnvbrlonr. 
project specifications 80 mil exbusion welded seams : Peel >84 ppi, maximumof 10 Y. scam rapsration , S h w  : 

0 1997 GEOSYNTEC CONSULTANT 
151 ppi, 4 of 5 spccimcnr pa m p l e  mu% meet the project specifications 

QAD. #7 DATE. ? z % ? &  



I 
I- 

'L L.&YNTEC CONSLJLTANTS 
Materials Testing Laboratory 

PEEL 
SAMPLE SPEC. 
NUMBER # MAXlhiUMUAxIMLmf SEAM L W S  PASS 

- 
QUALITY . iURANCE TESTING 

GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

SHEAR 

MAXIMUM MAXIMUM ELONG4TION LOCUS PASS 
SEPARA TION OF OR 

f%) FAILURE FALL 
0 B PASS 
0 B PASS 
0 B PASS 
0 B PASS 
0 B PASS 

PASS 

I I I7lAICWVESS TWSION STRESS TFIICKNH TENSION SIRESS ATBREAK OF OR 
(mil) (ppi) (pi) 1%) FAILURE FAIL 
80.0 188.0 NIR >loo 0 PASS 
80.0 189.0 >lo0 0 PASS 
80.0 191.0 >loo B PASS 
80.0 190.0 >lo0 B PASS 
80.0 188.0 >lo0 0 PASS 
80.0 189.2 PASS 

0 B PASS 
0 B PASS 
0 B PASS 
0 B PASS 

0.0 1.3 
80.0 185.0 NIR >lo0 T PASS 
80.0 181.0 >lo0 T PASS 
80.0 189.0 >lo0 B PASS 
80.0 193.0 >lo0 B PASS 

0 I B I  PASS I 80.0 I 193.0 I I >lo0 I B I  PASS 
PASS I 60.01 188.21 PASS 

0.0 5.2 

I I I 4 

0 1997 GEOSYNTEC CONSULTANT 
4 of 5 specimens pcr sample must meet the project specifications. 

Upbnubn of abbn&lonr. 
Project specific mil exburion welded scams : Peel >84 ppi, maxirniimof IO Y. .scam qmmtion, Shtar : 



E-- w QUALITY-RANCE TESTING 
GEOMEMBRANB SEAM PEEL AND SHEAR TEST RESULTS 

'L c -,SYNTEC CONSULTANTS 
Materials Testing Laboratory 

DS-19B 

S.D. 0.0 8.2 
1. 80.0 80.0 NIR 
2. 80.0 81 .o 
3. 80.0 88.0 
4. 80.0 83.0 
5. 80.0 106.0 

MEAN 80.0 87.6 
S.D. 0.0 10.7 

1%) FAILURE FAIL I 1 mil) 1ppi) ( p i )  1%) FAILURE FAIL 
0 .I B I PASS I 80.0 I 198.0 I NIR I B I PASS 

0 B FAIL 
0 B FAIL 
0 B PASS 
0 B FAIL 
0 B PASS 

FAIL 

0 B PASS 80.0 199.0 
0 
0 

PASS I I PASS I E:: I 

0.0 2.9 
80.0 201.0 NIR 4 0 0  B PASS 
80.0 186.0 4 0 0  B PASS 
80.0 204.0 >loo B PASS 
80.0 174.0 >lo0 B PASS 
80.0 203.0 >lo0 B .  PASS 
80.0 193.6 PASS 

0 I B I  PASS 80.0 I 199.0 I B I PASS 
PASS 80.01 199.4 I PASS 

0.0 2.7 
0 B PASS 80.0 198.0 NIR >lo0 B PASS 
0 '  B PASS 80.0 199.0 >lo0 B PASS 
0 B PASS 80.0 198.0 >lo0 B PASS 
0 B PASS 80.0 199.0 >lo0 B PASS 
0 I B . I  PASS I 80.0 I 200.0 I >lo0 I B I PASS 

PASS I 80.0 I 198.8 I PASS 
0.0 0.8 

0 B PASS 80.0 194.0 NIR >loo B PASS 
0 B PASS 80.0 196.0 >lo0 B PASS 
0 0 PASS 80.0 196.0 >lo0 0 PASS 
0 .  B PASS 80.0 197.0 >lo0 B PASS 
0 I B I PASS 80.0 198.0 >loo I B I PASS 

0 I B I PASS 80.0 190.0 NIR >loo I B I PASS 

' 

PASS 80.0 196.2 PASS 
0.0 1 .s 

0 B PASS 80.0 195.0 4 0 0  B PASS 
PASS PASS 

0 I t I PASS I I :i: I I PASS 

0 I B l  PASS I 80.0 I 197.0 I I >lo0 I B 1. PASS 
PASS I 80.0 I 195.0 I I PASS 

I 0.0 I 13.2 I I 
8 1998 GEOSYNTEC CONSULTANTS 



I I  QUl 'Y ASSURANCE TESTING 
G E O M E M B ~ N E  SEAM PEEL AND SHEAR TEST RESULTS GEOSYNTEC CONSULTANTS 

Materials Testing Laboratory 
CLIENT: GcoJLntcc Consulrants 

PROJECT: FERNALD, FLUOR DANIEL 
CONTACT: Mr. Dave Phillips 

GEOS YNTEC JOB NO. : GQO409 - 04. I 

MATERL4k H&h Dnuity Polyc~~5ylcnc 
S W  TYPE: DwbIe Tiack Fusion 

GEOSYNTEC ID 5921-FLQC-1251-1 
DA TE TESTED: 09RPD8 

I .  

_ "  



CONXACT: M, Dave Phillips GEOSYiW6C E2 5985-86-87-88-FLQC-12Sl-f 
GEOSYNTEC JOB NO.: GQO409 - 04 I DA TE TESTED.- OPBO/98 

PEEL SHEAR 
SAMPLE SPEC. w a r n  MrLylMllM SEAM LOCUS PASS 
NUMBER # mcmss TENSON .S'lRHS SEPARATION OF OR M l h i V M  ELONGATION ELONGATIOA LOCUS PASS 

(id) (ppi) (96) 1%) FAILURE FAIL 
(W FAILURE FAIL 7 7 t l C ~ S  TENSON ATYIELD ATBREAK OF OR (nu0 @Pi) @9 

I 0 I 0 I o f o I o I o  
1. 800 800 1634 167.5 NIR NIR 0 0 B T PASS PASS 80 0 189 0 NIR >loo B PASS 

>loo B PASS 2. 80.0 800 1653 170.5 0 0 B T PASS PASS 80 0 1900 
DS-20 3. 800 800 1650 1749 0 0 B B PASS PASS 80 0 189 0 4 0 0  B PASS 

>lo0 B PASS 4. 800 800 1652 171.6 0 0 B B PASS PASS 80 0 191.0 
5. 800 800 1627 174.6 0 0 0 T PASS PASS 80 0 190 0 >lo0 B PASS 

MEAN 800 800 1643 171 8 PASS PASS 800 189 8 PASS 
S.D. 0 0  0 0  1.2 3.1 0 0  0 8  

NIR >loo B PASS 1. 800 800 1763 1626 NIR NIR 0 0 B T PASS PASS 80 0 195 0 
B PASS 

>loo B PASS DS-21 3. 800 800 1620 1732 0 0 B T PASS PASS 80 0 195 0 
>loo B PASS 4. 800 800 171 5 168.9 0 0 B T PASS PASS 800 192 0 

5. 800 800 1796 1668 0 0 T . T -PASS PASS 800 1930 >loo B PASS 
MEAN 800 800 170.8 167.4 PASS PASS 80 0 193 8 PASS 

4 0 0  T PASS 1. 800 800 1736 157.5 NIR N/R 0 0 B B PASS PASS 80 0 1850 NIR 
2. 800 800 171.1 168.6 0 0 B B PASS PASS 80 0 183 0 >loo B PASS 

>loo B PASS 
B PASS 4. 800 80.0 1708 1653 0 0 B T PASS PASS 80 0 185 0 M O O  
B PASS 5. 800 800 173.1 161.1 0 0 B B PASS PASS 800 184 0 >loo 

S.D. 0 0  0.0 1.3 4 8  0.0 0 9  

2. 800 80.0 1648 165.6 0 0 T T PASS PASS 800 194 0 >loo 

SD 0 0  0 0  7.4 4.0 0 0  1 3  

DS-22 3 .  800 800 171.1 157.8 0 0 B B PASS PASS 80 0 1850 

$ MEAN 80.0 80.0 171.9 162.1 PASS PASS 80.0 184 4 PASS 

1. 800 80.0 169.2 170.8 NIR NIR 0 0 B T PASS PASS 80.0 179 0 NIR > I O 0  B PASS 
2. 800 800 162.7 164.7 0 0 B T PASS PASS 80.0 180.0 >loo B PASS 

DS-24 3. 800 800 1685 1700 0 0 B T PASS PASS 80 0 179 0 >loo B PASS 
4. 800 800 1632 161 5 0 0 B T PASS PASS 80 0 1830 >loo B PASS 

B PASS 
PASS 

5. 80.0 800 1640 168.2 0 0 B B PASS PASS 80 0 183 0 ' >loo 

m 
0 
a 
i9 

MEAN 800 800 165.5 167.0 PASS PASS 80 0 180 8 
S.D. 0 0  0.0 3.1 3.9 0.0 2 0  -------------- 

i 

6 1998 GEOSYNTEC CONSULTANTS roIE see Technical Nder wwlbr wkuaf&a af a b b n d t f k .  . - .  - 
Project specifications: 80 mil fusion welded scams : Peel >I 15 ppi. maximumof 10 % seam separation, Shcar : 151 ppi. 4 of 5 specimens pcr sample must meet the project specifications. 



- 
QUl 'Y ASSURANCE TESTING 

GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

I 
I I  - A GEOSYNTEC CONSULTANTS 

Materials Testing Laboratory 
CLIENT: Gw$ntcc Gmsulmrs 

PROJECX: FERNALD, FLUOR DANEL 
. CONTACT M. Dave Phillipr 

GEOS W E C  JOB NO. I m 4 0 9  - 04. I 

MA T M  L.- Hi@ k s i y  Po&t%hyllesc 
SMh4 TYPE: h b l c  nnck Fusion 

GEOSYNTEC ID: 5993-95-96-97-FLQC-1251-1 
DATE TMTELX: I M ) I / 9 8  

I 1 I PEEL SHEAR 
I I I SAMPLE SPEC. WLiUIJM MAXGUUU 

NUMBER # 7HlMNESS ' TENSION STRESS 

I 0 I 0 I O  

. 

(mir) @Pi) @s4 

1. 80.0 80.0 152.8 159.2 NIR NIR 
2. 80.0 80.0 159.7 159.2 

DS-17-28 3. 80.0 80.0 158.7 160.2 
4. 80.0 80.0 149.2 159.8 

' 5. 80.0 80.0 157.4 158.2 
MEAN 80.0 80.0 155.6 159.3 

S.D. 0.0 0.0 4.4 0.8 
1. 80.0 80.0 174.2 155.2, NIR NIR 

I I I I I I I 

SEAM LOCUS PASS 
SXPARATION OF OR 

FAILURE FAlL 

80.0 
80.0 

PASS I PASS] 80.0 

80.0 
80.0 
80.0 

PASS I PASS1 80.0 

8o.a 

hL4XiiUVhf ELONG4TlON 
TENSION I ATYIELD 

181.7 
181.3 

>lo0 B I I ; 
178.8 >loo I B 
181.4 

1 7  

181.6 

183.8 
183.2 
179.2 I B 
182.8 I .. I 
194.7 

196.0 
194.6 
194.7 
195.0 

182.7 
179.5 

179.7 >loo 
180.0 . -_ >loo 
180.4 

L 
0 1998 GEOSYNTEC CON Norcrpo#r&r upbnotbn oJabbnv&knu. 

tions: 80 mil hsion welded s c a m  : Peel > I  I5 ppi, maximumof IO Y. ICEIU separation, She I ppi. 4 of 5 specimens pa sample must meet the projecl spccificalions. 

n *  m. WM n b r E .  \ O - \ - ' I f  

PASS 
OR 

FALL 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

LTANTS 



I Q ~ A L ~ W W M W  TESTmG 
GEOMEMBRANE SEAM EL AND SHEAR TEST RESULTS AYNTEC CONSULTANTS 

Materials Testing Laboratory 
C L r n :  ~ t c c  Cmsullaots M A T m L :  PolyclylelJc 

PROJECT: FERNALD, FLUOR DANIEL SEAM TYPE Single Trscl: Extrusion 
M. Dave Philrips GEOS YNTEC D: 5994-98--99-QC1251 -I 

10/01/98 
CONTACT: 

GEOSYNTEC JOB NO.: GQO409 - O-#. I DA TE TESTED: 

PEEL I SHEAR 
SAMPLE 

<-. DS-19-2B 

I- 
DS-28 

DS-29 

W L U V M  UQXCMIIM ELONGATION LOCUS I W L M U U W L U V M  SEAM LOCUS PASS I SPEC. 
# 

1. 
2. 
3. 
4. 

7WCkWEXS TENSION 

127.9 

I .  I 80.0 I ' 132.2 
2. 80.0 162.0 

3. I 80.0 I 169.0 
4. 80.0 159.3 

129.5 

I 

I 
I 

I 

SIRESS SEPARATION OF OR TMCKNSS TENSION 
(pi) (96) FAILURE FAIL (mil) (ppi) 
NIR 0 0 PASS 800 2026 

0 B PASS 800 2064 
0 B PASS 800 2031 
0 B PASS 800 2031 
0 B PASS 800 2043 

PASS 800 2039 
0 0  1.5 

NIR 100 P PASS 800 1945 
0 B PASS 800 1900 
0 B PASS 800 1950 
0 B PASS 800 1953 
0 0 PASS 80.0 194 8 

PASS 800 1939 
0 0  2 2  

NIR 0 0 PASS 800 1993 
0 0 PASS 800 2023 
0 B PASS 800 1992 
0 B PASS 800 2005 
0 I B I PASS 80.0 201.7 

PASS 80.0 200.6 

I 7 

STRESS ATBRE4K OF 

NIR >lo0 T 
4 0 0  T 
>lo0 T 
>lo0 T 
>lo0 T 

(pSi) (%) FAILURE 

NIR 

PASS 
OR 

FAR 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

PASS 
PASS 
PASS 
PASS 

PASS 
PASS 
PASS 
PASS 
PASS 

I 
6 1998 GEOSYNTEC CONSULTANT . - .  

Project specifications: 80 mil exbusion welded s e m  : P a l  >84 ppi, maximumof 10 % scam Pcparation, Shear : IS1 ppi, 4 of 5 specimens per sample must meet the project specifications. 



- 
QUA Y ASSURANCE TESTING 

GEOMEMBkANE SEAM PEEL AND SHEAR TEST RESULTS 

I 
I A  

GEOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

C L W :  GcoJLaIcc CanSUltaaLc 
PROJECT: FERNAW, FLUOR DANIEL 

CONTACT: M. Dave PbillipJ 
GEOSYNTEC JOB NO.: GQO409 - 04.1 

MA TERIAL. Mgb Density Po&&ylcac 
SEAM TYPE h b l o  l h c k h i o n  

GEOSYNTEC ID: 6017-IS-IP2~21-FLQGI251-I 
DATE TESTED: 1CVV298 



Q U L F  ASSURANCE TESTING - GEoSYNTEC CoNsrnTAm GEOMEMBkANE AM PEEL AND SHEAR TEST RESULTS Materials Testing Laboratory 
=- 

PEEL SHEAR 
SPEC. lu4xLWAu dt4xLWAu SEAM LOCUS PASS 

# 7wCKNEsS TENSION SlRESS SEPARATION OF OR M L W M  ELONGATION ELONGA TIOA LOCUS 
(mi/) @P!) @si) (W FAIL LIRE FAIL WICKNESS TENSON ATYELD ATBREAK OF 

I 0 I 0 I O  I ,  0 I O  I O  (mil) (ppi) (9;) (96) FAUURE 
B I .  800 800 1600 154.7 NIR NIR 0 0 B T PASS PASS 80 0 172 0 NIR >loo 

2. 800 800 1557 1577 0 0 T B PASS PASS 80 0 177 0 >io0 B 
B 3. 800 800 1534 1578 0 0 B T PASS PASS 80 0 174 0 >loo 
B 4. 800 800 1628 1574 0 0 B T PASS PASS 80 0 178 0 >loo 
B 5. 800 800 1622 1591 *' 0 0 B T PASS PASS 80 0 179 0 >lo0 

MEAN 800 800 1588 157.3 PASS PASS 80 0 176 0 
SD 0 0  0 0  4.1 1 6  0 0  29  

B 1. 800 800 163.2 1665 NIR NIR 0 0 T T PASS PASS 80 0 186 0 NIR >loo 
2 800 800 1664 1650 0 0 T B PASS PASS 800 189 0 >loo B 

B 3. 800 800 1636 171 3 0 0 T T PASS PASS 80 0 187 0 >lo0 
4. 800 800 1639 1678 0 0 T B PASS PASS 80 0 187 0 >lo0 B 

B 5. 800 800 1653 1722 0 0 T B PASS PASS 80 0 184 0 >lo0 

S D. 00 00 1.3 3.1 0 0  1 8  
MEAN 800 800 1645 1688 PASS PASS 80 0 1866 

1 

-- 
0 

49 

C L r n :  G c ~ l c c  Caorullaots MATERL4k H i d  Dmsity Pofye&#ylcne 
SEAM TYPE: Double Tmck Fusion PROJECT FERNALD, FLUOR DANIEL 

CONXA fl: Mr. Dave Phillip0 G E O S W E C  ID: 6022-23-FLQC-1251-1 
GEOS YNTEC JOB NO. : GQO409 - 04. I DA TE TESTED: I0/02&8 

PASS 
OR 

FAU 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

SAMPLE 
NUMBER 

DS-35 

DS-36 

I I I I I I I I I I I I 
~~ 

I 

Q . A . I D : L . ) f l  DATE \o. t-q$ 



D 

QUl !Y ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

I 

L G E O S ~ ~  c O N ~ U L T A ~ S  
Materials Testing Laboratory 

PEEL 
SAMPLE SPEC. IU~XIMJM MAXIA4VM S U I  LOCUS PASS 

(mil) hi) b i )  ( 9 0  FAlZ VRE FALL 
I 0 I 0 I O I O I O I O  

NUMBER # T h Y C .  TENSION SIRESS SEPARATION OF OR 

I .  87.0 87.0 157.4 154.5 NIR NIR 0 0 B B PASS PASS 
2. 82.5 82.5 156.6 155.6 0 0 B B PASS PASS 

DS-3 7 3. 81.5 81.5 155.6 157.5 0 0 B B PASS PASS 
4. 86.6 86.6 160.7 157.0 0 0 B T PASS PASS 
5. 84.9 84.9 146.1 157.1 0 0 B T PASS PASS 

MEAN 84.5 84.5 155.3 156.3 PASS PASS 
S.D. 2.4 2.4 5.5 1.3 

I .  84.1 84.1 170.8 153.6, NIR NIR 0 0 T T PASS PASS 
2. 82.8 82.8 168.0 166.1 0 0 T T PASS PASS 

DS-38 3. .83.2 83.2 171.0 162.0 . 0 0 T T PASS PASS 
4. 83.7 83.7 167.8 160.3 0 0 T T PASS PASS 
5. 80.7 80.7 174.4 164.8 0 0 T T PASS PASS 

MEAN 82.9 82.9 170.4 161.4 PASS PASS 
S.D. 1.3 1.3 2.7 4.9 

.. 

CLIENT: G c o ~ t c c  coasullaorc 
PROJECT: FERNAW. FLUOR DANIEL 

CONTACT: Mr. Dnve PbilI&s 
GEOS W E C  JOB NO.: -09 - 04. I 

SHEAR 

W I A ~  ELONGATION ELONGATIOA iocus PASS 
l H I C ~ ~  TENSION ATYLELD ATBREAK OF OR 

b i )  FAR(/RE FALL (mil) (9:) (9;) 
86.0 178.0 NIR >IO0 .. 'B PASS 
88.1 177.0 >IO0 B PASS 
89.5 177.0 >IO0 B 'PASS 
83.4 178.0 > I O 0  B PASS 
81.8 177.0 >IO0 B PASS 
85.8 177..4 PASS 

B PASS 80.0 175.0 NIR >IO0 ' 
82.5 178.0 >IO0 B PASS 
80.1 178.0 >IO0 B PASS 
82.7 177.0 >IO0 B PASS 

81.7 177.4 PASS 

3.2 0.5 

83.2 179.0 >IO0 B PASS 

1.5 1.5 

MATERL4Lr Crgb aSdy PolyclyIcnc 
SEAM TYPE: Double Track Fusion 

G E O S W E C  ID: 6038-39-FLQC-12514 
DATE TESTED: l0/03/pB 

I I 

Norerpa;ej%rupbnolbno/obbrrvhlbnr. 0 1998 GEOSYNTEC CONSULTANT! 
tions: 80 mil hsion weldsd s c a m  : Peel >I I S  ppi. maximumof IO Y. scam ieparation , 1 ppi. 4 of 5 spccimeas pcr rample must meet the project rpceifications. 

- * -  e1 -.-- ," c) os 
Project 



Q U A L I T Y ~ R A N C E  TESTING 
CEOMEMBRANe SEAM EL AND SHEAR TEST RESULTS 'L dYNTEC CONsULTANTS 

Materials Testing Laboratory 

AMIhfUhf AfAYMUM SEAM a U S  PASS 
THICKNESS TENSION STRESS SEPARATION OF OR 

(mil) (PPI) (PSI) (ss) FAILURE FAIL 
800 1387 NIR 0 B PASS 
800 1358 0 B PASS 
800 1521 0 B PASS 
800 1393 0 B PASS 
800 1301 0 B PASS 
800 1392 PASS 
00 81 

mubn of abbnvkubnr. 

CLIENT: 
PROJECT: 
CONTA CT: 

CEOSYNTEC JOB NO.: 

uQxIhfUA4 MMIhfUhf ELONGATION LOCUS PASS 
TtlICKNESS TENSION STRESS ATBREAK OF OR 

(mil) (PPI) (PSI) (ss) FAILURE FAIL 
800 2230 NIR >loo B PASS 
800 1970 >lo0 B PASS 
800 197.0 >IO0 T PASS 
800 1970 >loo B PASS 
800 1980 >lo0 B PASS 
800 202.4 PASS 
00 11.5 

8 1998 GEOSYNTEC CONSULTANT 

GeoSynrec Consulrants 
EERNALD, FLUOR DANIEL 
Alr. Dave. Phillips 
GO0109 - 04. I 

OIATERLIL: 
SE4M TYPE: 

GEOSYNTEC ID: 
D.4 TE TESTED: 

Polyerhylene 
Single Track Errnuion 

I 0/0&98 
6129-QC12Sl-I 

NOR? L e  TecMcalhblr rpa~ef i r  y 

I 

PEEL I SHEAR 

Project specifications: 80 mil extrusion welded scam0 : P a l  >84 ppi, maximumof IO % sam reparation , Shear : I51 ppi, 4 of 5 specimens pa sample munt'mect the project specifications. 

Q.A.ID: bJA DATE IO- 9 -48 



- -  
I Q U ~  ry ASSURANCE TESTING 

GEoSYNTEC CoNsULTANTs ' GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS Materials Testing Laboratory 
CLIENT: GeoSyntec Consultants MATERIAL: High Density Polyethylene 

PROJECT: tTRNALD. FLUOR DANIEL 
CONTACT: Mr. Dave Phillips 

SEAM TYPE: Double Track Fution 
GEOSYNTEC ID: 6162-63-64-FLQC-1251-! 
DATE TESTED: I W09/98 GEOSYNTEC JOB NO.: GQ0409 - 04.1 

I I I PEEL I SHEAR 1 I I SAMPLE I SPEC.I 
NUMBER tt THICKNESS 

S U I  Locus PASS 
SEPARATION OF OR MRYlAfVhf EWNGATION ELONGATION LOCUS PASS 

FAILURE FAIL THICKNESS TENSION ATYIELD ATBREAK OF OR 

, I I I I I I 
0 1998 G E O S W E C  CONSULTANTS 

I ppi. 4 of 5 specimens per sample must meet l e  project rpecilcations. 

- .  - IdM -.__ I n - q - q k  
aaun reparation, Sb 



- 
I- I QUALITY @ R A N . .  TESTING 

GEOMEMBRANE SEAM L AND SHEAR TEST RESULTS YNTEC CONSULTANTS 
Materials Testing Laboratory 

PEEL 
SAMPLE SPEC. 
NUMBER # A U N A I l J h I  hIAXLWJhI SEAM m u s  PASS 

THICKNESS TENSION STRESS SEPARATION OF OR 

SHEAR 

MRyIAfUM W L 4 4 U h f  ELONGATION LOCUS PASS 
THICKNESS TENSION STRESS ATBREAK OF OR 

I I I I I ? 

NOTE: m Set Technical Nwe#pogrfir upbmtbn oJobbrcvhnlons. 
Project specifications: 80 mil extrusion welded scamp : P a l  >84 ppl. maximumof 10 54  cam aepmtion , Shear: IS1 ppi, 4 of 5 specimens pcr m p l e  must meet the project specifications. 



QUA. 'Y ASSURANCE TESTING I 
I* - GEoSYNTEC cONmTANTs GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS Materials Testing Laboratory 

FAILURE 

T 0 
T T 
T B 
T B 
T T 

CLJENT: Gedyntec  Consultants 
PROJECT: FERNALD, FLUOR DANIEL 
CONTACT: Alr. D a w  Phillips 

GEOSYNTECJOB NO.: GQ0409 - 04.1 

FAIL THICKNESS TENSION AT'YIELD ATBRWK OF 
I O 1 0  (mil) (PPr) Pa (96) FAILURE 

PASS PASS 80.0 203.6 NIR >lo0 T 
PASS PASS 80.0 201.0 >loo T 
PASS PASS 80.0 200.7 >loo T 
PASS PASS 80.0 198.7 >loo T 
PASS PASS 80.0 197.7 >lo0 T 

MATERlAL: High Density Polyerhylene 
S E W  TYPE: Double Track Fusion 

GEOSYNTEC ID: 6205-FLpc-1251-1 
DATE TESTED: llVI3/98 

PASS PASS 

PEEL SHEAR I 

80.0 200.5 
0.0 2.4 

THICKNESS 

ir w b n a b n  of abbndafknu. 

SEAM 
PEPARA TION 

i%) 
I O  

OF I OR I I M4XlhfUAf I ELONGATION I ELONGATION I LOCUS 

I 

I - 
8 1998 GEOSYNTEC CON 

1 ppi. 4 of 5 specimens per rample must meet the project specifications. 

I . J n A  11% .icl_nQ 

- 
PASS 
OR 

FHL 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

- 

- 
- 

- 
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Primary 

,. , 



2 0 6 2  

Primary Field Destructive Test Logs 



DESTRUCTIVE TEST LOG. I 

' PROJECT: ON-SITE DISPOSAL FACILITY ( o w )  
PROJECT NO.: GQ0409 TASK NO.: 04-r LOCATION: FERN ALD, 01-110 

DESCRIPTION: Pf l -JE 

CONTRACTOR: perto b o L A H  ' l E S T  REQUIREMENTS: ~ ~ S S ~ ~  ::$: ',,e. ~ ~ Z U Z A U Y )  

PRIMARY &3 SECONDAIIY: 0 RE-TEST: 0 OTI1ER: 0 

YEAR: 1998 
&rrTRUS em, /c/ 

SAMPLE DATA 

OPER 
ID 

FIELD DATA - 

r Y 7  I Y 7  . . . . .  

157 /53 . .  

I.%. . !60.  
.I40 , / Y e .  
/J'b.. . w , .  
1 I .Y .  . I:... 
1 7 7 ,  I & -  . .  . 

1s7 173 

./68 162.  
,Bs . . . . . . ; 9 0 . .  . . . . . . 

160 l6.Y. 

AVC 
SI E A R  

@PSI 

P A S S /  
FAIL 

?-- 

LABORATORY DATA 
AVC PEEL I 

A VG 
SHEAR 

(@PSI 

. . .  

SrGD 

221.0 
2 21.0 
2 07,D 

- 

RE- 
lES1 
- 
. .  . 

. .  

. .  . .  

. . .  

t! 
. .  

w .  
0 
a 

... , 



'. 

?-, 
FLUOR DANIEL F E R N A ~ ~ ~ I  - 

DESTRUCTIVE TEST LOG' 
~~ 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04.1 

PRIMARY @ SECONDARY: 0 
DISTR1BU71014: LABORATORY: @- 

RE-TEST: fl 
ARCIWE: B 

OTIiER: 0 
INSTALLER: a OTHER: 

SAMPLE DATA FIELD DATA LABORATORY DATA 

MACtl OPEI; 

K- 
PSI) AVC 

SIlEhR 
9 / P S I  

'EEL 
PSI) 

O h l E  
OF 

RESULTS 
(duy/mo) 

@/PSI) IU TSIDE INSIDE 

. . . I  
/LO' 

/ 59.2 
. . . . .  

. . . . . .  - 
. . , .  

. . . . .  16'1-0 
I5310 - 

. . . . . . . .  - 

P 
P 
P 

- 

. . .  

l 6 L 3  
e 

. . . .  
4 

. . . . . . . .  - . . . . .  - 

NOTES: (1) TRACK TYPES: E EXlRUSIOf4 F - FUSION 



-1' GEOSYNTEC CONSULTANTS 

AVC PEEL 
-/PSI) 

I 

'7 

A VC 
SHEAR 

DESTRUCTIVE TEST LOG 

RE- 
TEST 

21-34 

ZI-Ycl 

. . .  

. .  

. . . . . .  

. .  

PRIMARY SECONDARY: [7 
e- . DISTRIBUTION: LABORATORY: 

OA 
IO 

- 
. . . . . . . . .  - 
. . . . . .  

J4 
. . . . . . .  54 

.%? 
sw 
5i 

RE-TEST: 0 
ARCHIVE: a 

O11.1ER: 

INSTALLER: OTHER: 

f SAMPLE 

O . 0  IRACK (I) LD( 
"0. YtIaE OWBLt KAM 

DP- 
21-tA - F 
t 1 - 3 A  - T . . . . . . . . .  .F . . .  .? 
21-6 - 
. . . . . . . . . . . . . . .  

. . . . . . . . . . .  
22 - . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

2 5  - 
. . . . . . . . . . .  

. . . . . . . . . . .  

n 

DATA 

OPER 
10 

FIELD DATA 

INSIDE OUTSIDE I 
PEEL1 - . . .  

AVG 
SllEAR 
FJPSI 

PASS/ 
FAIL 

17- 
. . . I  . . .  

i ,F. 

OA 
ID 

UATE 
OF. 

RESULT! 
(duy/mo 

LABORATORY DATA 

- 
. . . . . .  

< 
. .  

l b 3 . 3  

1 5 2 e V  . .  

W l Y  

. . . . . .  

. . . . .  - 1  - - . . . . . . . .  

CL 
. . . . .  

190.2 . . . . .  

/ B L ~  

/BP.  3 
171.0 

. . . . .  

'ASS/ 
FAIL 

1 
I 
-I 
P I  
P'  

I 
PI 
PI 
PI 

I 
4 
P I  
P '  

I Pr 
v 

NOTES: (1) TRACK TYPES: E - EXTRUSlOI4 F - FUSION 

I ' I  

... 



... 

v -- GEOSYNTEC CONSULTANTS - 
~ ~ 

DESTRUCTIVE TEST LOG 
i 

D.S 
no. 

D P- 

3.0. 
3.1. . 
?.?. 
33.  
$. fr: 

- 

3 s  
Zl-Y, 

LI-SA 

21-6A 

. . . .  

. . . .  

. . . .  

. . . .  
3Y-E 

3'l-A 
. . . .  

L 

SAMPLE DATA 

I I 
TRAC 

sl,rdE 

- - 
. . . . .  - 
. . . .  - 

. . . . .  - 

. . . . .  

.E.. . 
E . . . . .  - 
. . . . .  

. . . . .  

. . . . .  

E 
E 
. . . . .  

FIELD DATA 

INSIDE OUTSIDI I 
185 173 . . . . .  

170 l 7 Y  . . . . . . . . . . . .  

t Y 7  I 1.58 . . . . . . . . . . . .  

I 6 0  

I 

. . . . . . .  . .  

DAIE 
SAMPLE 0 / 
SI IIPPEO 

(doy/lIlo) 

. LABORATORY DATA 

SHEAR 

28 Otr 159.7 M ~ . Y  / B t . h  P' . . . . . . . . . . . . . . . . . . . . . .  , . . I  . 
28 . .  Per 162.8 . . . . . . . . .  /60.3 1 7 7 . y  . . . . . . . . . .  P I 
t & & T  jSb.6 142;7 J 7 7 . Y  p I . . . . . . . . . . . . . . . .  " " '  " ' I "  
2 8 0 ~ ~ .  lL8.0 . . . .  172,3  / 8 s q  . . . .  . . . I . .  P 

- 2 8 8 ~ ~  ./3/.5 /87.@ P I  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 8 O c r  l 2 6 . b  - 179. y . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  . . . . . . . . . . . .  ~ $ 6 ~ 1  162.9 l t 9 . r  /@.6 ---- 

. . . . . .  . . .  . . . . . . . . .  

I 
RE- OA 
TEST ID 

. . . . .  e 
. .  sf? 
. . . . . .  s& 

. . . . .  

SlP 

21-54 56 
2 1 - y  

. . . . . . .  

. . . . . . . .  - 
. . . .  

. . . . . . . .  I srp 

\ I 



FLUOR DANIEL 
GEoSYruEc CONSULTANTS c 

P - 
PRO JEcT: 

LOCATION: FERNALD, 01-110 PROJECT NO.: GQ0409 TASK NO.: 0 4 - 1  
DESCRIPTION: 

CONTRACTOR: PeTj lo / focAm?X ' lEST REQUIREMENTS: F U S Z O ~  //s- $:: PSFL , I ~ I  P P X S H ~ ~ R  &~Ax--uu) 

PRIMARY: bd SECONDARY: 0 RE-TEST: 0 OTHER: 0 
DISTRIBUT1014: LABORATORY: a ARCHIVE: INSTALLER: OTHER: 

ON-SITE DISPOSAL FACILITY (OSDF) 

YEAR: 1978 p-c, /s-/ PPS J NGHJ? 
p ti A sc iI 

€ X ~ R Y ~ X O ~  8 V  

'SAMPLE DATA FIELD DATA LABORATORY DATA 
_. 

0,s. 
no. 

D p- - 
SY-2 

3 U J  

3 cl-Y 

3v.2 

3 6  
5Y-3 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

L 

'EEL 
PSI) 

'EEL 
'SI) 4 . . .  

54 

DATE 
OF 

RESULT! 

(doY/ma 

A VG 
SHEAR 

A VG 
SIIEAR 

EJ/PSI 

(1) 
EGii 

- - 
. . . . .  
c 

. . . . .  

- 
. . . . .  
c 

. . . . .  - 

. . . . .  - 

. . . .  

. . . . .  

. . . .  

. . . . .  

. . . . .  

- 

I R A  m 
- 
F . . . .  

E '  

E 

E 

E 
E 

. . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

- 

dACII 
NO. 

OPEn 
ID 

PASS/ 
FAIL 

Qh 
IO 

PASS, 
FAIL 

I I 
7- 

P I  

f I  
PI 

I 
I 
I 
I 
I 
I 
I 

IF 

RE- 
TEST )UlSIDE INSIDE IU TSlOE 

- . . . . .  
c 
. . . . .  

-cI 

3 q - 3 A  

3 U - Y A  

3Y-38 

1' 1. 

'1 

w 
0 
a 
w 

I 43.e 
/ 43.0 

. . . .  

J 96.7 ] 
. . . .  

. . . .  

. . . . . .  

/@.6 . . . . .  
P I  

I 
I 
I 
I 
I 
I 

7 

. . . .  
- 
. . .  

. . . . . .  

NOTES: (1) IRACK TYPES: E - EXlRUSlOll  F - FUSION 

. . . .  



Primary Destructive Laboratory Test Results 



I- - EC CONSLlLTANTS 
Testing Laboratory 

SAMPLE 
NUMBER 

NCE TESTING 
GEOMEMBRANE! SEAM SHEAR TEST RESULTS 

PEEL 
SPEC. 

II  WMVh4iU4XMVh4 SEAM LOCUS PASS mm 
TKICKNESS TENSION SIRESS SEPARATION OF OR THICKNESS TENSON 

SHEAR 

W M V h 4  ELONGATION LOCUS PASS 
SlRESS ATBREAK OF OR 
(mi) (96) FAILURE FAIL 
NIR >lo0 0 PASS 

> loo,  0 PASS 
>lo0 8 PASS 
>lo0 ' 0  PASS 
4 0 0  0 PASS 

PASS 

I I I I I I I I I 

NO=: &e T e c M c a J h b ~ e r p o # r ~ r  uphnorbn oJabbndafhu > 0 1998 GEOSYNTEC CONSULTANTS 
Project specifications: 80 mil cxbusioo wcldcd scams : Peel >84 ppi, q h o f  IO W s c ~ m  wparatioo, Shear : 151 ppi, 4 of 5 specimen: pa ramplo must mcd Ibc project specifications. 

, 



CONTACT. hIr. Dave Phlllps GEOSYNTEC ID. 626S-6bFLQC- 1211-1 
GEOSYNTEC JOB NO.: GQ0409 - 04 I DATE TESTED: lWISl98 

PEEL SHEAR 
SAMPLE SPEC. hL4AlhIlJM M4XIhUhf SEAM LOCUS PASS 
NUhlUER # THICKNESS TENSION STRESS SEPARATION OF OR ALLYIAfUA4 ELONGATION ELONGATION LOCUS PASS 

(96) (96) FAILURE FML 

I 

OR FAILURE FAIL THICKNESS TENSION ATYIElh ATBREAK OF (4 (PPil (PSO Pa 
I 0 I 0 l O I O l O l 0  (4 (PPI) 

800 182 0 NIR >IO0 B PASS 
B PASS 
B PASS 
B PASS 
B PASS 

PASS 

B PASS 
B PASS 

0 0 T B PASS PASS 80 0 189 0 >IO0 B PASS 
T PASS 
B PASS 

PASS 

800 800 1542 1460 NIR NIR 0 0 T B PASS PASS 1 
800 800 151 0 1380 2 

3. 800 800 1565 151.0 
800 800 1542 1435 4 
800 800 1530 1416 5 

S D. 0 0  0 0  2 0  4 9  
1 
2. 800 800 1570 1557 
3 800 800 1661 1693 

800 800 163.7 1631 4 
800 800 1640 1711 5 

MEAN 800 800 1624 1650 

0 0 T B PASS PASS 800 187 0 >IO0 
0 0 T T PASS PASS 80 0 188 0 >IO0 
0 0 T B PASS PASS 800 179 0 >IO0 
0 0 T B PASS PASS 800 I81 0 >IO0 

*' D/P- 1 

MEAN 800 800 1538 '1440 PASS PASS 80 0 183 4 
0 0  3 9  

80 0 189 0 NIR >IO0 
0 0 T B PASS PASS 80 0 191 0 >IO0 

0 0 T T PASS PASS 800 190 0 >IO0 
0 0 T B PASS PASS 80 0 191 0 >IO0 

PASS PASS 800 I90 0 

800 800 161 0 1656 NIR NIR 0 0 B T PASS PASS 

D/P-2 

S D. 0 0  0 0  3 5  6 0  0 0  1 0  

---- -~ --- 
'3 a 
0 > 
P 
37 

NOlE S a  T e c M c d  NorrrpagrJbr LIphrvulon o/abbrcvhtbn, 0 1998 GEOSYNTEC CONSULTANT 
80 mil fusion welded s e a m  : Peel >1 I S  ppi, maximumof IO % s a t n  separation , 4 of S s p c e ~ c o s  pcr ssmplc must meet he project spceificalions 



ASSURANCE TESTING 
PEEL AND SHEAR TEST RESULTS GEOSYNTEC CONSULTANTS 

Materials Testing Laboratory 

SAMPLE 
NUMBER 

PEEL SHEAR 
SPEC. 1U4XliUVhf MAxlMLlu S W  LOCUS PASS 

# TkffChWESS TWSION SIRES!? SEpARATIOff OF OR 1U4XIiUlJilf ELONGATION ELONGA TIOh LOCUS PASS 
(R;I) b 4  (bril w FAILURE FAIL lWCKNESS TENSON ATYIELD ATBREAK OF OR 

. DD-3 

- .  

.. . 
, *  
DP-4 

DP-5 

DP-6 

DIP- 7 

NO=: Slr Trchnical 

c 

fppi) (9;) (9;) EAU U U  EACL 
B PASS 1. 80.0 80.0 153.0 152.0 NIR ' NIR 0 0 T B ' PASS PASS 80.0 191.0 NIR >lo0 

2. 80.0 80.0 158.0 153.0 0 0 T B PASS PASS 80.0 189.0 4 0 0  B PASS 
B PASS . 3. 80.0 80.0 150.0 154.0 0 0 B B PASS PASS. 80.0 189.0 >lo0 

4. 80.0 80.0 157.0 156.0 0 0 B B PASS PASS 80.0 187.0 4 0 0  B PASS 
5. 80.0 80.0 162.0 160.0 0 0 B B PASS PASS 80.0 . 193.0 >lo0 B PASS 

MEAN 80.0 80.0 156.0 155.0 PASS PASS 80.0 189.8 PASS 

1. 80.0 80.0 156.0 160.0 NIR NIR 0 0 T B PASS PASS . 80.0 ' 186.0 NIR >lo0 B PASS 
B PASS 2. 80.0 80.0 160.0 150.0 . 0 0 .  B B PASS PASS . 80.0 187.0 >loo 
B PASS 3. 80.0 80.0. 157.0 156.0 0 0 B B PASS PASS 80.0 185.0 >lo0 
B PASS 4. 80.0 80.0 159.0 161.0 0 0 B B PASS PASS 80.0 185.0 >loo 
B PASS 5. 80.0 80.0 143.0 155.0 0 0 B T PASS PASS 80.0 188.0 >lo0 

MEAN 80.0 80.0 155.0 156.4 PASS PASS 80.0 186.2 PASS 

1. 80.0 80.0 159.0 154.0 NIR NIR 0 . 0 T T . PASS'PASS 80.0 188.0 NIR > I  00 B PASS 
2. 80.0 80.0 150.0 157.0 0 '  0 .B T PASS PASS 80.0 192.0 4 0 0  B PASS 

B PASS 3. 80.0 80.0 160.0 157.0 0 0 T B PASS PASS 80.0 188.0 >lo0 
B PASS 4. 80.0 80.0 163.0 153.0 0 0 B T PASS PASS ' 80.0 188.0 >lo0 

5. 80.0 80.0 163.0 161.0 0 0 B T PASS PASS 80.0 192.0 >lo0 B PASS 
MEAN 80.0 80.0 159.0 156.4 PASS ,PASS 80.0 189.6 PASS 

1. 80.0 80.0 153.0 143.0 NIR NIR 0 0 B B PASS PASS . 80.0 187.0 NIR >lo0 B PASS 
B PASS 2. 80.0 80.0 ~ 151.0 152.0 0 0 B B PASS PASS 80.0 188.0 >lo0 

3. 80.0 80.0 145.0 143.0 0 0 B B PASS PASS 80.0 187.0 4 0 0  B PASS 
4. 80.0 80.0 153.0 141.0 0 0 B B PASS PASS 80.0 190.0 >lo0 B PASS 
5. 80.0 80.0 157.0 152.0 0 0 B B PASS PASS 80.0 187.0 . >lo0 B PASS 

MEAN 80.0 80.0 151.8 146.2 PASS PASS 80.0 187.8 - PASS 

1. 80.0 80.0 159.0 162.0 NIR NIR 0 0 B T PASS PASS 80.0 195.0 NIR a100 T PASS 
. 2. 80.0 80.0 165.0 167.0 0 0 B T PASS PASS 80.0 193.0 >lo0 T PASS 

3: 80.0 80.0 160.0 160.0 0 0 B T PASS PASS 80.0 192.0 ?lo0 T PASS 
T PASS 4. 80.0 80.0 151.0 160.0 0 0 B T PASS PASS 80.0 193.0 4 0 0  

5. 80.0 80.0 156.0 164.0 0 0 B T PASS PASS 80.0 194.0 >lo0 T PASS 
MEAN 80.0 80.0 158.2 162.6 PASS PASS 80.0 193.4 PASS 

Norcspap~br  upfn~~Ubno/abbrt~bnr.  

- _ .  - .  . .  
I 0 I 0 I O I O I O I O  [my) 

S.D. 0.0 0.0 4.6 3.2 0.0 2.3 

S.D. 0.0 0.0 6.9 ' 4.4 0.0 1.3 

S.D. 0.0 0.0 5.3 3.1 0.0 2.2 

S.D. 0.0 0.0 4.4 5.4 0.0 1.3 

S.D. 0.0 0.0 5.2 3.0 0.0 1.1 L 

8 1998 GEOSYNTEC CONSULTANTS 

I 



GEOSYNTEC 

SAMPLE 
NUMBER 

DIP-9 

f3 

0 

4 

d 

b 

NOlE &I rechnfcal 

CONTA CT: Mr. Da vc Phrllps GEOS M f i C  ID: 6298-QCIZSI -I 
JOB NO.: GQwo9-011 DATE TESTED: I M7B8 

PEEL SHEAR 
SPEC 

# UQxIMlJMMAxlMLlM SEAh4 LOCUS PASS MAXIMUM U G U l J M  ELONGATION LOCUS PASS 
T?IICKNESS TEN.SI0N SlRESS SEPARATION OF OR THICKNESS TENSION S7REsS ATBREAK OF OR 

[Nd) (PPI) (psi) (96) FAILURE FAIL (Nil) (ppi) (psi) (99 FAILURE FAIL 
1. 80 0 990 NIR 0 B PASS 800 2150 NIR >lo0 W PASS 
2 800 1020 0 B PASS 800 2200 >lo0 B PASS 
3 800 1080 0 B PASS 800 2230 >lo0 B PASS 
4. 800 1100 0 B PASS 800 2240 >lo0 B PASS 
5. 800 111.0 0 B PASS 800 223.0 >lo0 B PASS 

MEAN 800 1060 PASS 800 221.0 PASS 
s D. 0 0  5.2 0 0  3 7  

NurripageJbr uplvnorbn ojobbnvhlbnr. 0 1998 GEOSYNTEC CONSULTANT 
f 5 spccimcnr pcr uunplc must mcct Ihc projcft specifications. extrusion welded scams : Peel >84 ppi. maximumof IO Y. scam scpmtioo , Scar: 



II SSURANCE TESTING 
PEEL AND SHEAR TEST RESULTS 

-EOSYNTEC C O N ~ U L T A ~  
- Materials Testing Laboratory 

Project spceificatioos: 80 mil fusion welded scams : Peel >1 IS ppi, maximumof 10 % - separation , Sbcar : I51 ppi, 4 of 5 spccimcas pu sample must meet he projcet specifications. 

Q.A.ID: 7 DATE: /d//7/7g' 



- 
QUA 'Y ASSURANCE TESTING 

GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

I 
I r n  - A GEOSYNTEC CONSULTANTS 

Materials Testing Laboratory 
CLIENT: GeoSynlec Consultants 

PROJEm: FEMALQ, FLUOR MNlEL 
CONTACT: Mr.  Dave Phillips 

CEOSYNTEC JOB NO.: GQ0409 - 04.1 

AIA T E N 4  L: High &mi?, Polyethylene 
SEAM TYPE: Double Track Fwion 

GEOSYNTEC ID: 63 I S - R Q C -  I25 I -I  
DATE TESTED: IMW98 

pi, 4 of 5 specimens pa ramplc must mect Ihc project specifications. 

0.A.U): ufl DATE \o-zo-q% 
80 mil fusion welded s c a m  : Peel > I  I5 ppi. maximumof IO % lcam separation, Shear : 



ASSURANCE TESTING 
PEEL AND SHEAR TEST RESULTS 

QUA 
GEOMEMB~ANE GEOSYNTEC CONSULTANTS 

Materials Testing Laboratory 
CLIENT: GcoJ).otcc Consultants 

PROJECT: FERNALD, FLUOR DANIEL 
CONTACT: M. f i v e  Phillip( 

CEOS W E C  JOB NO.: CY20409 - 04. I 

hU TERLA L: Hgh Dclrsiv Po&dhyllcrrc 
SEAM TYPE h b l c  Tack Fusion 

GEOSYNTEC W: 4373-6374-~QcI25I-I 
DATE TESTED: I(v22/98 

PEEL SHEAR 
SAMPLE SPEC. l%wmfvM MAX- SEilM LOCUS PASS 
NUMBER # TIffCWESS TENSION STREST S P M T f O N  OF OR tU4XLUVM ELONGATION ELONG4TfOb LOCUS PASS 

I 

FAILURE FAU lLW.XNESS TENSION ATYIELD ATBREAK OF OR 

I Project specifications: 80 mil fusion welded scams : P a l  >I I5 ppi, maximumof IO %scam separation, Shear : I51 ppi, 4 of 5 specimens pa sample must meet the project specifications. 

Q.A.ID: 6 7  DATE: /f-/'-w 
~~ 



I - L JWEC CONSULTANTS 
Materials Testing Laboratory 

QUALITY URANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS BST DATE: 10/9/98 

C L M :  GcoJLotcc C a o s d ~ ~ r ~  MA TERLi L: Polyc~yllcllo 
PROJECZ: FERNALD, FLUOR DAMEL SEAM TYPE Singlo Tmck fitnuion 

CONLACE Mi. Dave Phillips GEOSWTEC W: 6372-QcI25I-I 
GEOSylvTEC JOB NO.: GQwo9 - 04.1 DATE T B T E D  - lOI!2298 

PEEL SHEAR 
SAMPLE SPEC. 
N~JMBER U MAXIM~JMIU~XIMUM SEAM LOCUS P A S  mami  m~ ELONGATION LOCUS PASS EST 

T?LICKNESS TENSION STRETS SEPARATION OF OR THlCKNES.9 T,!WSION STRESls A T B M K  OF OR CODE 

I I I I I I I I I I 
NOTE: See Tcdudcal Nolrrpqcfir uplandon olobbrevhlbnr. 0 I998 G E O S W E C  CONSULTANIS 

cxeusion we ldd  s- : Peel >84 ppi. maximumof 10 % s u m  separation, Sbcar : I SI 5 specimens pcr lample must mcct Ihc project specifications. 

Q.A. ID: d7. DATE: l 1 - m . p ~ ~  



ASSURANCE TESTING 
GEOMEMBRANE PEEL AND SHEAR TEST RESULTS GEOSYNTEC CONSULTANTS 

Materials Testing Laboratory 

... 



QUA Y ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

I 
II - A GEoSYNTEC CoNmTANTs 

Materials Testing Laboratory 
CLIENT: Gedyntec Consulfonts 

PROJECT: FERNALD. FLUOR DANIEL 
CONTACT: Mr. Dave Phillips 

GEOSYNTEC JOB NO.: GQ0409 - 04.1 

bIATERUk High Density Polyeihylene 
SEAbl TYPE: Double Track Fusion 

GEWYNTEC ID: 6 4 S O - ~ - l 2 S l - l  
DATE TESTED: 10/2/28/98 



ASSURANCE TESTING 
GEOMEMBRANE PEEL AND SHEAR TEST RESULTS EOSYNTEC CONSULTAWS 

Materials Testing Laboratory 

SAMPLE 
NUMBER 

D/P-ZIB 

. D/P-20 

D/P-22 

CLIENT: Gedyniec Consuliantr MA TERM L: High Densiiy Polyeihylene 
PROJECT: FERNALD. FZUOR DANIEL SEAM TYPE: Double Track Furion 

SPEC. 
# 

1. 
2. 

3. 
4. 
5 

MEAN 
S.D. 

1. 

2. 
3. 
4. 
s. 

MEAN 
. S.D. 

1. 
2. 
3. 
4. 
5. 

MEAN 
S.D. 

CONTACT: Ah. Dave Phillips GEOSYNTEC ID: 6403-02- 04-OS-06-FLQC-1251-1 
GEOSYNTEC JOB NO,: GQ0409 - 04.1 DATE TESTED: 1K?7/98 

PEEL I SHEAR I I 
h U f u M  SEMl LOCUS PASS 

es) FAILURE FAIL 
I O I O l O  
0 0 B T PASS PASS 
0 0 B T PASS PASS 
0 0 B T PASS PASS 
0 0 B T PASS PASS 
0 0 B T PASS PASS 

PASS PASS 

0 0 B B PASS PASS 
0 0 B T PASS PASS 
0 ' 0 B T PASS PASS 
0 0 B T PASS PASS 

SEPA R4 TION OF OR LtQXlhfUM ELONGATION ELONGATION LOCUS PASS 

(mil) (PPI). 1%) (96) FAILURE FAIL 
THICKNEST TENSION ATYIELD ATBREAK OF OR 

B PASS 80.0 190.0 NIR 400 
T PASS 80.0 187.0 >lo0 

80.0 198.0 >loo T PASS 
>lo0 T PASS 80.0 188.0 

80.0 168.0 >lo0 T PASS 
80.0 190.2 PASS 

80 0 186.0 NIR >lo0 T PASS 
80.0 196.0 400 T PASS 
800 196.0 >lo0 T PASS 

T PASS 80.0 193.0 >lo0 

0.0 4.5 

A W u M  
T H I C m m  TENSION 

(mil) @PO 
I 0 I 0 
80.0 80.0 155.3 158.6 
80.0 80.0 157.1 162.7 
80.0 80.0 153.2 161.8 
80.0 80.0 151.6 161.7 
80.0 80.0 149.5 158.8 
80.0 80.0 153.3 160.7 

0 I 0 I B I T IPASS 
PASS 

0.0 I 0.0 I 3.0 I 1.9 
80.0 I 80.0 I 158.5 I 149.7 

PASS 80.0 I 189.0 I >loo I T I PASS 
I PASS PASS 80.0 I 192.0 I 

0.0 I 0.0 I 2.0 I 2.1 
80.0 I 80.0 I 155.0 I 155.0 0 0 B T PASS PASS 

0 0 B T PASS PASS 
0 0 B T PASS PASS 
0 0 B T PASS PASS 
0 0 B T PASS PASS 

PASS PASS 

80.0 144.0 152.0 % 1 80.0 I 166.0 I 155.0 
80.0 80.0 153.0 148.0 

~ ~~ 

0.0 4.4 
80.0 186.7 NIR >lo0 T PASS 

T PASS 80.0 189.3 >lo0 
T PASS 80.0 187.1 >lo0 
T PASS 80.0 184.3 >lo0 
T PASS 80.0 185.5 >lo0 

80.0 186 6 PASS 

80.0 1 80.0 I 156.0 I 169.0 

NIR 

I 

80.0 80.0 169.0 166.0 
80.0 80.0 168.0 154.0 
80.0 80.0 155.0 156.0 
80.0 80.0 164.0 161.0 

NIR 

0.0 1.9 
0 0 B B PASS PASS 80.0 185.0 NIR >lo0 T PASS 
0 0 B T PASS PASS 80.0 185.0 >lo0 T PASS 

>lo0 T PASS 0 0 B B PASS PASS 80.0 180.0 
0 0 T. T PASS PASS 80.0 194.0 >lo0 T PASS' 
0 0 T T PASS PASS 80.0 192.0 >loo T PASS 

PASS PASS 80.0 187.2 PASS 

I 0.0 I 1.8 I I I I 
6 1998 GEOSYNTEC CONSULTANTS . .  . 

Project specifications: 80 mil fusion welded scam0 : Pccl >I IS  ppi, maximumof IO % stam reparation , Shcar : IS1 ppi. 4 of S spccimcos p a  sample must mcct be project specifications. 

Q.A. ID: VJM DATE: 10.27- 4 8 



- 
QUA Y ASSURANCE TESTING I 

I A  - GEoSYNTEC CoNsULTA*s GEOMEMBMNE SEAM PEEL AND SHEAR TEST RESULTS Materials Testing Laboratory 
CLIENT: Gekyntec  Consultants MATERlAL: High Density Polyethylene 

SElM TYPE: Double Track Furion PROJECT: FEMALD.  FLUOR DANIEL 
CONTACT: hh.  Dave Phillips CEOSYNTEC ID: 6407-08-09- I 0-FLQC- I2S I -I 

GEOSYNTEC JOB NO.: GQ0409 - 04.1 DATE TESTED: IM7/98 

i. 4 of 5 spccimans p a  sample must meet the project specifications. 

- .  - \ d A  - __ r n . 7 7 - 4 ~  

Project spc s: S O  mil fusioa welded seems : Peel >1 I S  ppi, maximumof I O  % scam separation, Shear : 



EOSYNTEC CONSULTANTS 
aterials Testing Laboratory 

SPEC. AUXlAflJA4 MAxIMll&f 
# THICKNESS TENSION STRESS 

QUk. ASSURANCE TESTING 
GEOMEMBRANE PEEL AND SHEAR TEST RESULTS 

S U I  Locus PASS 

I?%) FAILURE FAIL 
;EPARA TlON OF O R  WMUM ELONGATION ELONGATION LOCUS PASS 

THICKNESS TENSION ATYIELD ATBRE4K OF OR . _  
0 90 
0 50 
0 100 
0 0 

SAMPLE 
NUMBER 

3 

D/P-2 I--/A 
". 7 

'i. 
n- 

D/P-29 

D/P-30 

(96) FAILURE FAIL I O I O I O  (mill (PP6 (96) 
B PT PASS FAIL 80.0 181.0 NIR >loo B PASS 
B PT PASS FAIL 80.0 179.0 >loo B PASS 
B P PASS FAIL 80.0 182.0 >lo0 B PASS 
B T PASS PASS 80.0 179.0 >lo0 T PASS 

D/P-3 I !a 

0 I 100 I B I P IPASS 
PASS 

2 1- ?> 
? n 

FAIL 80.0 182.0 >loo I B PASS 
FAIL 80.0 180.6 PASS 

80.0 
80.0 

MEAN 80.0 

80.0 
80.0 

MEAN 80.0 

80.0 
5. 80.0 

MEAN 80.0 

80.0 
MEAN 80.0 

80.0 
80.0 

MEAN 80.0 
S.D. 0.0 

nn 

80.0 160.3 164.2 
80.0 1 161.1 1 156.6 1 
80.0 152.1 168.5 

1 5  

80.0 I 159.3 I 167.1 I 
80.0 I 157.1 I 164.1 I 

0 0 B B PASS PASS 
0 0 T 0 PASS PASS 
0 0 T B PASS PASS 
0 0 B T PASS PASS 
0 0 T T PASS PASS 

PASS PASS 

0 0 B B PASS PASS 
0 0 B B PASS PASS 

.O 0 B T PASS PASS 
0 0 B B PASS PASS 
0 0 B B PASS PASS 

PASS PASS 

0 0 B B PASS PASS 
0 0 B B PASS PASS 
0 0 B B PASS PASS 
0 0 B B PASS PASS 

0.0 I 4.3 I 4.6 I 
80.0 I 156.5 I 155.7 I NIR 

-.- ..- , 
T PASS 800 173.0 NIR >lo0 

80.0 179.0 >100 B PASS 
80.0 165.0 4 0 0  B PASS 
80.0 164.0 4 0 0  B PASS 
80.0 174.0 >lo0 B PASS 
80.0 171.0 PASS 

B PASS 80.0 181.0 NIR >loo 
80.0 184.0 4 0 0  B PASS 
80.0 183.0 >loo 6 PASS 
80.0 183.0 >lo0 B PASS 
80.0 182.0 >lo0 B PASS 
80.0 182.6 PASS 

T PASS 80.0 175.0 NIR >loo 
80.0 176.0 400 T PASS 
80 0 177.0 >lo0 B PASS 
80.0 183.0 >lo0 B PASS 

0.0 6.4 

0.0 1.1 

80.0 I 161.6 I 161.7 I 
80.0 I 159.7 I 159.4 I 

o I o I B I B IPASS~PASS 
PASS I PASS 

0.0 I 2.3 I 7.0 I 
80.0 I 159.1 I 160.3 I NIR 

80.0 176.0 * >loo I B PASS 
80.0 177.4 PASS 
nn 37 

80.0 I 156.1 I 162.5 I 
80.0 165.8 159.7 
80.0 166.8 159.6 

0 0 B B PASS PASS 
0 0 B B PASS PASS 
0 0 B B PASS PASS 
0 0 B B PASS PASS 

80.0 I 166.2 I 159.6 I 
80.0 I 162.8 I 160.3 I 

-.- -.- 
B PASS 80.0 179.0 NIR >lo0 

80.0 171.0 4 0 0  B PASS 
80.0 180.0 >lo0 B PASS 
80.0 179.0 >lo0 B PASS 

0.0 I 4.9 I 1.2 I 
80.0 I 150.5 I 171.6 I NIR 

o I o I B I B ~ P A S S ~ P A S S  
PASS ]PASS 

80.0 158.8 160.6 
80.0 152.5 168.0 
80.0 159.1 162.2 
80.0 162.2 151.3 
80.0 156.6 162.7 

80.0 178.0 >loo I B PASS 
80.0 177.4 PASS 
0.0 3.6 

0 
NIR 
- 

- - 
NIR 

- - 
NIR 

- - 
NIR 

NOIE: SIC TccMcal N u r u p a p e f i r  uphmrbn ojabbrevhrbnr. 
Project specifications: 80 mil fusion welded sc~~lls : Peel >115 ppi, maximumof 10 % scam separation, Shcar : 151 ppi, 4 of 5 sptcimcna pa sample must meet the project specifications. 



- 
QUA 'Y ASSURANCE TESTING 

I 
II  - GEoSmEC CoNsULTANTs GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS Materials Testing Laboratory 

SE4M LOCUS PASS 

fl) FAILURE FAIL 
I O I O I O  

0 0 B T PASS PASS 
0 0 B B PASS PASS 
0 0 B B PASS PASS 

PASS PASS 

FEPARATION OF OR 

0 0 B T PASS PASS 

0 0 I T B PASS PASS 

CLIENT: GcoSyntec Consultants AIATERUk High Densify Polyethylene 
PROJECT: FERNALD. FLUOR LMNIEL SEAM TYPE: Double Track Fution 
CONTACT: Mr. Dave Phillips GEOSYNTEC ID: 6427-FLQC-1251-1 

GEOSYNTEC JOB NO.: GQ0409 - 04.1 D.4 TE TESTED: I W27/98 

I I I PEEL I SHEAR 1 I 
I 

AUXIA4UM ELONGATION ELONGATION LOCUS PASS 

(mil) @Pi) M (%) FAILURE FAIL 
THICKNES TENSION ATYIELD ATBREAK OF OR 

80.0 185.0 NIR >lo0 B PASS . 
80.0 186.0 400 B PASS 
80.0 188.0 >lo0 B PASS 

B PASS >lo0 
B PASS 

80.0 188.0 
80.0 180.0 >lo0 
80.0 185.4 PASS 
0.0 3.3 

I 

I I I I 

1 I 1 I 1 
0 1998 GEOSYNTEC CONSULTANTS 

s c a m  : Peel >I 15 ppi, maximurnof IO % scam scparetioo , Shcar 4 of 5 apccimmr pa sample must meet the project specificdono. 

Q.A.ID: wm DATE 



m c CONSULTANTS 
esting Laboratory 

SPEC. 
# 

NCE TESTING mr QUALITY 
GEOMEMBRANE SEAM AND SHEAR TEST RESULTS 

PEEL SHEAR 

A W I U b f  hhLMlAf S E W  LOCUS PASS M4A7hfUM A4AXMUhf ELONGATION LOCUS PASS 
THICKNESS TENSION STRESS SEPA RA TlON OF OR THICKNESS TENSION STRESS ATBREAK OF OR 

CLIENT: Gedynfec Consultants 
PROJECT: EERNALD. FLUORDAMEL 
CONTA CT: Mr. Dave Phillips 

GEOSYNTEC JOB NO.: GQ0409 - 04. I 

AfATERLAk Polyethylene 
SEAM TYPE: Single Track Exrnuion 

GEOSYNTECID: ' 6128-6429-QCI 25 I -I 
DATE TESTED: 10/27/98 

SAMPLE 
NUMBER 

... * 

DIP-35 

I 

NO=: St: Technical Norerpap~r u p h h  o/abbre&bnh 

Project specifications: 80 mil extrusion welded ~camo : P a l  >84 ppi, maximumof IO K scam separation, Shear : 
0 1998 GEOSYNTEC CONSULTANTS 

151 ppi, 4 of 5 specimens pcr mmplo must incd l e  projcct specifications. 



CONTA CT: bfr. Dave Phillips 
GEOSYNTEC JOB NO.: GQOJ09 - 04 I 

PEEL 
SAMPLE . SPEC. 
NUMBER # MXIhIUM uILyIMUh4 SEAM LOCUS PASS 

OR THICKNESS TENSION STRESS SEPARATION OF 
(mill @Pi) (PSI) (ss) FAILURE FAIL 

1. 800 1190 NIR 0 B PASS 
2 800 1270 0 B PASS 

D/’P-3C./A 3 800 1300 0 B PASS 
4 800 1470 0 B PASS 
5 800 1330 0 B PASS 

MEAN 800 131.2 PASS 

80 0 940 NIR 100 P FAIL 1 
2. 800 1350 0 B PASS 
3. 800 1260 0 B PASS 
4 800 1200 0 B PASS 

800 1160 40 PB FAIL 5 
800 1182 FAIL MEAN 

SD 0 0  10 3 

D/P-34B 

S D. 0 0  15 3 

9 
3 
0 

in 

NOlE &I TtcMcalhbtesprp&r upbnnrlon ofobbrr&bN 
extrusion welded s- : Pccl >84 ppi, maximumof IO Y. scam separation, Shear : 

6451 -6452-QCl25 1-1 GEOSYNTECID: 
D.4 TE TESTED: I mW98 

SHEAR 

uGyIM(IAI AMMUM ELONGATION LOCUS PASS 

FAILURE FML 
THICKNESS TENSION STRESS ATEREAK OF OR 

(mill (PPU (PSI) (ps! 
800 191 0 NIR >lo0 T PASS 
800 1920 >lo0 T PASS 
800 1930 >lo0 T PASS 
800 1980 >lo0 T PASS 
800 1950 >lo0 T PASS 
800 1938 PASS 

800 1950 NIR >lo0 T PASS 
80 0 195.0 >lo0 B PASS 
80.0 169.0 >lo0 T PASS 
800 1920 >lo0 T PASS 
800 197.0 4 0 0  T PASS 
800 193.6 PASS 

0 0  2 8  

0 0  3.1 

0 1998 GEOSYNTEC CONSULTANTS 
5 8pccimcnr pa ramplo must mcct the project specifications 



QUALITY. ). NCE TESTING 
GEOMEMBRANII SEAM AND SHEAR TEST RESULTS 

CONSULTANTS 
sting Laboratory 

CLIENT: Gcas)lliac Gulsdlanlr 
PRQIECE FEWXLD, FLUOR DANIEZ 

CONTACT: M. Dave Phillips 
GEOSYhTEC JOB NO.: Goo109 - a4. I 

iU4TERUL Po&c~yllcllo 
SgAM TYPR Sioglc lhck Ermiaa 

GEOS YNTEC 1D: 64574458-QCIZJI -I 
DATE TBTED: IOR9B8 p SAMPLE r Dff-34-2B 

t 

I PEEL 
SPEC. 

MLULJMh#XLULJM SEAM LOCUS PASS * I  TILICKNEW TENSON S7RBS S E P ~ T I W  OF OR 

I I I I 

d 
I I I 

I I I I 

SHEAR 

UQXIIUViU UQXIIUViU ELONG4TION LOCUS PASS 
F f I C i S S  TmSION S'lRBS ATBREAK OF OR 

(my) (Ppi) (pi) (%) FAILURE FAIL 
80.0 168.0 NIR >lo0 B PASS 
80.0 215.0 >loo B PASS 
80.0 183.0 >loo. B PASS 
80.0 190.0 >loo B PASS 
80.0 191.0 >loo I B I PASS 
80.0 193.0 PASS 

80.0 192.5 FUR >loo I B I PASS 
0.0 , 12.7 

B PASS I iii I I PASS 
PASS 

I I 

I I I 

8 1998 CEOSYNTEC CONSLETANT 

- 1  

Project specifications: 80 mil extrusion welded seams : Peel >84 ppi, maximumof IO ./. scam rcparetion, Shear : I51 ppi, 4 of 5 spcehclls POI rcunplo must mcct he project specifications. 

4.4. m DATE . 
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CELL 2 GEOMEMBRANE REPAIR SUMMARY LOGS 
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Primary 



Secondary 
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c -- GEOSYNTEC CONSULTANTS 

a REPAIR SUMMARY LOG 0 

Y A R : m  

PRO JEcT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: 

PRIMARY: 0 S E C 0 N D A R Y : B  OTHER: 0 CONTRACTOR: %I 

I DESCRIPTION: %A SE p: f 
DFFSET 

( I t )  

c 

. . . . . . .  

c 
. . . . . . .  

. . . . . . .  - 

. . . . . . .  - 

. . . . . .  

. . . . . .  

5' . . . . . . .  - 
. . . . . . .  
Y 

. . . . . . .  - 

. . . . . . .  
/ 

. . . . . . .  
/ 

. . . . . . .  
-c 

. . . . . . .  
c 

T E  
UUBEREO WENllALLY. If NECLS 

SIZE 

%? 
I 
5 
5 

. . . . . . .  6 
2 
5 
/b 

5 
2 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . .  

. . . . . . .  

. . . . . . .  

.35 

.L5. 

. . . . .  3 

. .  a 
a? 
1 
IY. 

WIDTH DIA 
( I t )  ( 11; 

1 -  

. .3. . . . . .  

2 -  
2 -  

2 -  

. . . . . . . . . . .  - 

. . . . . . . . . .  3 -  

. .  3. . . . . . .  

. . . . . . . . . .  3 -  
2 .  . . . .  

a:%. . .  - .  .w .7. 
. .  3.( .c 
. . . . . . . .  .3 - 3 -  
'io<' '1' 

. . . . . . . . . .  

. . . . . . . . .  
c 

. . . . . . . . . . .  

/ 

WELDER ID 

MACH 
NO. 

%I. . .  

I1 . . . . . .  

I1 
. . . . .  

I1 . . . . . .  

11 

I 1  

. . .  

. . . . .  

II 
. . . . . . .  

% . .  

98.. . 

98 
. .  9.g 
qe. 
98' 
70 
qe 

. . . . . .  

OPER 
ID 

J??. 
u 

U 

. . . . . . .  

. . . . . . .  

t 

It 
. . . . . . .  

. . . . . . .  
II 

. . . . . . .  
4 . . . . . .  

M . .  
T M . .  
33-l 
3M 
fM.. 

. . . . . . .  

. . . . . . .  

xfq. . . .  9 . .  

5-m 

\ I NON-DESTRUCTIVE 
TESTING 1 ah 

ID 
PASS' FAIL I ACTION 



- FLUOR DANIEL 

\ )< 
-- GEOSYNTEC CONSULTANTS 
'L 

REPAIR SUMMARY LOG 
F I 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: 04.1 

OESCRIP TI ON: Ph ~ 5 r  3 YEAR: %$ 
PRIMARY 0 SECONDARY OTHER: 0 CONTRACTOR: A# ,/5@1-Aj b.. 

\ - 
REPAI 

TYPl 
(2) 

F 
E 
E 

. . . . . .  E 

, . E .  
. . E .  
. . .  E.  

rs 
. . . . . .  P 

E 
E 
I5 

F 
E 

- 
. .-. 
. . . . .  

. . . . .  

. . e . :  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

....... 

- 
F NE# 

c 

LOCATION 
DATE 

SIZE WELDER ID N ON - DESTRUCTI M REPAIR 
NO.AND 
CODE 

(1) 

TESTING OA 
ID 

T Q'J 

1.5 . . .  

! .? .I 
OLE . . . .  

prc 

?!e. 
Ne. . 
?Le. 
DLr= 

PL E. 
?LE. 

P.4 c. 
OLE 

DLE 

. . . . .  
- Y  

- 

. . . . . .  

. . . . . .  

DLE . . . . . .  

. . . . . .  

- 
OPER 

ID - 
Jrn. 
.J".m. 
R5 
!v. 

3 *f l  

. . . . . .  

Rr' . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

.?. m 

.s. 3. 
- 5rs 

- 
DIP fi - . . . .  - 

. . . .  
c 

. . . .  - 

. . . .  - 

. . . .  
L 

. . . .  
c 
. . .  
4 

. . . .  
d 

. . . .  
-c 
. . . .  - 
. . . .  
h 

. . . .  - 

. . .  
/ 
. . . .  
/ - 

- 
PASS, 

FAIL 

I P . . I . .  
P I  
. . I . .  

1 . .  I .  
? I  
"I" 
9 I. 
P.!. . 
P I  

r" 1 ' '  
3 

P 1 ' '  

DATE 
doy/mo: 

MACH 
NO. :r:: 

. . . . . .  

.?e . . 
98 . 

?e.. . 
. . . . . . .  

. . .  

. . .  

. .  

. .  

. . .  

. . .  

. . . .  f.8 

. . . . . . .  

OPER 
ID 

l k  
c.'s.. 
CIS . . . . .  

< k.. 

. . . . .  

c K . . . . . .  

c. !5. . 
%.. 
C ! C . .  
a!. . 

LK.. 
6 !5. 
w. 
ck 
CCI 

CIA 
ID 

!?4.E. 
PL E 

94.F.. . 
04 c 

P e!?. . 
?LE.. 
I? 4.6.. . .  
P A C . .  
P G . .  
9 G . .  
0F;r.. 
9 L F .  
.?!E. 
VLE, 

. . . . . . . .  

. . . . . . .  
O L P  . . . . . . . .  

.ENCTH m 
&o 

i '  

'.?& . 

&!0. . 

8,ol  . 
? :s'. 
%!O.. 
a.&. 

, !!C 
!fl4 i 

1 

?,r f 
0 

?:.s . . 

f 

, 

.?..!. . .  

ZY?. . 
19.0' 

I 

- 
Y. 

WlDTH 
A!!L 
.&o ' 
3!!?. . 

.?:! 

.t:!?: 

.3!0.. 
5 4.'. 
2!?. . 
. ?!S 

0. 

I 

.O* . . . . . .  
I 

/ 

I 

.xs0 i 
!I! 0. . 

Y.O/ 

Y. o/ 
Y. 0. 

. . . .  

3.0" . . . . . .  

. . . .  

- 

ACTION 

4 
4 

;$;;4. 
. . . . . . .  

. . . . . . . .  

? 3. ?v?. 
a s  ~ c c r  . . . . . . . .  

!3 Stf?? . 

f 
.. I!... 
. .c.. . 

P 
P 
(3 

C 
P 

' D ' % i  y . 
. .P  . .  
p s - s  
. . .  P . . . .  
P 
P 
C 
c 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

r . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

UENl lAUl  

8s I I  
. . . . . . . . . . . . .  

I I  8 t  
. . . . . . . . . . . .  

Jb..fYUL'. lk! 

.L/A..... 9. !?!. 

/ I  h 

. . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . .  L 
/ ~ L Y ( I I I ~  b6b 

I S  . . . . . .  
1 1  . . . . . .  
I 1  

. . . . . .  
1 1  

. . . . . .  
. e  

. . . . . .  
* s  

. . . . . .  
I( 

11  

. . . . .  

. . . . . .  

NI :5: (1) REPAIR NO.: REPARS CAN BE NUUBCRLD 
(1) REPAR COOES: P - PATCH. C - I 

R = ft~cwsmcnm 
. S-AHO(ORTR I Exmcspr (O(IRO, DS - oEsmucnM SAUPLE, G - GRIND (I MLD. I - TWPING ALONG Fusoit SEAU. 

(2) REPAIR WtS E - EXlRUSY. f - WON CI RLHLWO Br: 
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-- GEOSYNTEC CONSULTANTS 

REPAIR SUMMARY LOG 

PRO JEcT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04.1 
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r~ I . LOCATION 
DATE 

LOCATION: FERNALD, OHIO PROJECT ~0.:~;00409, TASK NO.: 04.1 
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LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: 04.1 
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. . . . .  

. . . . . .  

. . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  
1 

. . . . .  

. . . . . .  

. . . . . .  

. . . .  

. . . .  

. . . . . .  

. . . . .  

. . . . . . .  

. . . .  

. . . . . . .  

I . . . . . . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  
I 

.48 

. .  7 . .  

. . . . . .  

4 
4 

. .  4. .  . 

. . . . . . .  

. . . . . . .  

E 
c' 

. . . . .  E 

. . . . .  

. . . . .  
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c; REPAIR SUMMARY LOG F, I PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

DESCRIPTION: P h , w  YEAR: l '? f f l  

PROJECT NO.:- TASK NO.: 04.1 LOCATION: FERNALD, OHIO . 
PRIMARY: 0 SECONDARY bd OTHER: 0 CONTRACTOR: pa f A o  /f* f d ,  I - 

OA 
ID ' 

- 
IEPAIR 

(2) 

E 

TYPE 

- 
..-. . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  
4 . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. ..... 

. . . . . .  

. . . . . .  

E 

LOCATION SIZE WELDER ID 
NON- DESTRUCllVE 

TESTING 
RE PAIR 
UO.AND 
CODE 

(1)' 

- 
DIA 
0 - 
. . . .  
4 

. . . .  
4 

. . . .  
-L 

. . . .  
lr 
. . . .  
L 

. . . .  
Crr 

. . . .  
-L 

. . . .  
/ 
. . . .  
--.. 
. . . .  
/ 

. . . .  
4 

. . . .  
/ 
. . .  

3 . 9  . . . .  

3 -0 - 

- 
ENGTH rn 
I ?! e.#. 
Y.0 ' 
??:e: 
! v.0' 
49.0' 

I:?.* 
l : ! .  
3 s '  . . . . .  

?!Kl 
y.r ' 
/O .0' 

. .  b.4 
?*e' 

. . . . . .  

. . . . .  

- 0  

. . . . .  

. . . . .  

- . . . . .  - 

- 
WIDTH 
0 
3,s I 
3.s I 
3.4 * 

?:K f 

8:!? I 
?:XI 

?:6Y 
?:e. I 
.?:! : 
.?! .s: : 
.2...4. 

- . . . . .  

c 

....... 

L 

. . . . . .  
-A 

- 
DPER 

ID 
'ASS/ 
FAIL 

1 
? I  . . .  

. . .  

. . . . . .  
I P. ,. . .  

I, I . .  . 
f . ! . . .  
P I  
P ,  I' " 

OPER 
ID 

ACTION 

DkG. 
?L.E. 
D E  
V4 .e. 
Rk',. 
WE. 
!?e. 
?e 
RE 
DLE 
DbE 

DL G 
DLfs 
P g  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

- Pg 

130 r 
. . . .  

. . . . .  

. . .  

. . . . .  

. . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

. _ . _ . .  

. . . . .  

. . . . .  
r 
. . . . .  

r . . . .  

. . . .  

. . . .  

. . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . .  

. . .  

. . . .  

. . . .  

. . . .  

I 

L s  

. . . .  

. . . . .  

. . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . .  

J. 9. . .  

J.9. . .  

.J.i?. . .  

S.6.. . 
J f 3 . . .  
.3 6. . .  

.?.a). . .  

.s.i3.. . 

.m.. . 

S.8.. . 
J.V.. . 
J .6 . .  
.?3. . 

39.. . 

5 0  

..e.. . .  

..e.. . .  e 

. . . . . .  e 

... e.. . .  

iii ;jib' 
C 

P 
j i : i i ;  a 
. . e . . .  

e 
r 
G @.v q 
P 
P 

. . . . . . .  

. . . . . . .  G 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

6 .  .&+. 
. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  1 
;.Bet. 
;&. 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

$. . . . . . .  I- 
. .  

. .  

. . .  

. .  

. . .  

. . .  

. . .  

. . .  

. .  

. . .  

. .  

... 

. . .  

. . .  

. . .  

. . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . .  

. . .  

... 

$4# c 

. . .  

. . .  
\ . . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . . .  

. . .  

r .  
4 li 

NOTLS: (I) 
R .I RECONSTRVCnON 

(0 
(2) REPAIR W E S  C - LXmgON. c 
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PROJECT NO.:- TASK NO.: 04.1 =J 1 PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

PRIMARY 0 SECONDARY OTHER: 0 CONTRACTOR: P e f A a  , / 5 ~ 1 r n ~  v 

LOCATION: FERNALD, OHIO 
DESCRIPTION: P h A s s  YEAR: 1 9 9 %  

LOCATION 
REPAIR 
NO.AND 
CODE 

(1). 

. SIZE WELDER ID NON-DESTRUCTIVE 
TESTING OA 

ID 
- 
DIP 
(11 
t.5 

1.0' 

I.$ 

z .O 

2.0 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  
d 

. . . .  

. . .  
c 
. . . .  
/ 

. . . .  
4 

. . . .  
2.0 ' . . . .  
2.0 

2*$  
. . . .  

. . .  

. . .  

- 

3FFSE 
(f t )  

MOTH m - . . . . .  - 
. . . . . .  - 
. . . . . .  - . . . . . .  - . . . . . .  

1 :.o I 
t .Of 

. . . . . .  3.f 
a. 0' 

2.0 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

3!C 
J * <  

'ASS/ 
FAIL 

I 
f I... 
4' I 
P I " '  

..I... 
C!. . .  

e l  

e.!. . .  
"I"' 

. . .  

. . . . .  

I 

DPER 
ID ACTION .ENCTH 

0 
9 . . . . .  
4 

. . . . . .  - 

. . . . . .  - 

. . . . . .  

- .. . . . .  

.? :S'. 
6.- o f .  
3 . f .  . 

?d. 
K?? . 

. . . . . .  

. . . . . .  

. . . . . .  

c:s I. 
3.0  

. 3-1,s 

. !!?I. 

. f  

4 

I 
. . . . . .  

1.. . . . .  

3'. &? 

P. !&?I 
I. .f 1 . 9  

?./. . .  

( 

e 
. . . . . .  
d 

. . . . . .  
4 . . . . . .  - 

.. . . . .  
+ 
. . . . . .  
/ 
.. . . . .  
4 d  

. . . . . .  P 
P 
P 
P 

. . . . . . . .  

. . . . . . . .  

. . . . . .  

or. 13 .,.*. ., - 
P . . . . . . . .  

. . . . . .  e 

. . . . . .  e 

. .  .P.. . 
P 
e 
P 
P 
P 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

0's : 1 7  ' 

. . . . . . . . .  
r 

e! 
. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  
4 

I?+. 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

2f3 .&e-!. /At unm. 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

kccr,r* A d  

. .  

. .  

. .  

. .  

.. 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  
1 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

d 
. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

.. 

. .  

. .  
)r - 
1) 

.K. 
28.. 
217.. 
A,.  
1.1.. 
Ab. . 
26.. 
26.. 
26.. . 
tS . . 
l d . .  
11). . 

. . .  

. .  

. .  

. . .  

. .  

. .  

. . .  

. . .  

. . .  

. . . .  

. . . .  

. . .  

. . . .  T.!. . .  

. . . . .  Tci . .  , 

. . . . .  .?!?.. . 

. . . . .  .r iz. . 

. . . . . .  m. 

. . . . . .  J b . ,  

. ....n . 

. . . .  .3!!. 
. . . . .  .?!. 
. . . . . . . .  J!! 
. . . . . .  .?% 
. . . . . .  JS. 7 

01 E 
OLE L 

iBERFB SLWLNllAUY. IF NLQSSARY. 
11 REPAR COOLS: P - PATCH.. C - CAP. s- A&DR moi EX~P(SON (SKIRT). os - oEsTRvcn* SAUPLE. G - GRIND k IUELO. T - TOPPING ALONG fuscwi SEAY. 



A=- -- GEOSYNTEC CONSULTANTS 

' 
PROJECT NO.:-. TASK NO.: 04.1 

' 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO 
DESCRIPTION: p e 

PRIMARY: 0 SECONDARY Ix) OTHER: 0 CONTRACTOR: ? # { A D  

CQ 
FLUOR DANICL 

LOCATION 
DATE 

DlST. OFFSET 
(ft) ( f t )  

v. .?. 2 Y . .  .. 
TI?.? . .- . . . .  

&!.???.I.. . 

W 7 ? .  !?a?. 
@!=r.. c.. . 

rm 
Q.Y 3.4.'. . .  

rc.6 . .  5.. . 

?%.e . . . . . . . .  
T?.? . .-. . . .  

Q. .v %? .. . .  
?% ..- . . .  

@.?. . . . . . . . .  
?.*. XI!! . . .  
y.L) ='Y ;r, 3' 

/ 

I 

- 
. . . . . . . . . . . .  

c 

/ '  

I -  

I 

o r  

REPAIR 
NO.AND 
CODE 

(1) 

. . . . . . . .  P 

. . . . . . . .  P 
(3 

. . . . . .  P 
P 
6 

. . . . . . . .  P 
P 
f 

...e... 

. . . . . .  9 

. . . . . .  P 

. .  .e . . .  
P 
C. 

. . . . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . . . .  

NOTLS: (I) RfPAIR NO.: RLPARS CAN BL NUUBCRfD SEWENnALLY. 

1 
I REPAIR 

SIZE 

TYPE 

(2) LENCT). 
(II) 

. .  .E. . .  .*. 

. . . . . . . .  .M.. 

. . . . . . . . .  .?! e.*. 
I t  

.. . . . . . . .  .Is:?.. 
3 . d '  

. . . . . . . .  .!...? . .  

. . . . . . . .  .%. . 

. . . . . . . .  .?l,.rT 

. . . . . . . .  .%.e.'. 

. . .  ,. . . .  .w.. 

. -  
. . . . . . . . . . . . . . .  

I 

. . . . . . . . . . . . . . .  
# 

. . . . . . . . . . . . .  
e* 

0 

, I  

. . . . . . . . . . . . . . .  

. . . . . . . .  & ' I  J4? . .  

E 123.0' 
F NECESSARY. 

- 
WlDTH 
1111 
I.*. 5. : 

.1.. F. 

. I..?. . 

1.0 

e 

. . . . . .  
I 

2 @. : 
.? : x.( 
I . . . . . .  0 '  

.? : .c 

.J..C. .?:c 

.?.K 
- L O '  

I 

. . . . . .  

2.0' . . . . . .  

- .  . . . . . .  

- 
DIk 
fi 
- 

. . . .  

1.0 . . . .  
- 

. . . .  
- 
. . . .  - 
. . . .  
c 
. . . .  
c 
. . . .  
4 

. . . .  
c 
. . . .  
/ 

. . . .  
# 

. . . .  
/ 

. . . .  

3 ?O - . . . .  
# - 

WELDER ID 

MACH 
NO. 

.o .3. 

.4 3..  

.4 3..  
03 
e.3.. , 
0 3  
Q?. . .  
0 3  
.8.3 . 
?.?. . 
.? 3..  
..98.. 
. . . .  ?8 
.?$ . a 

. . . . .  

. . . . . .  

. . . . . . .  

- 
OPER 

ID 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

J.?. . 
s.6.. 
. J. 8. . 
N 
5 f l  
. . . .  

DATE 
doy/mo 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

r ... 

NON-DESTRUCTIVE 
TESTING 

OPER 
ID 

.v.. 
-PI .I. . . . .  

3177 
Jfl 

5. 
fl.). 
JP. 
7 m .  
Jro . 
2.m. 
.c .rc . 
. . . . . .  c. k 

.w? 
ck 

. . . . . .  

. . . . .  

Ltc . . . . . .  

ACTION 

. V& 
. . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

~ ~ w n .  Ru; 

R E W E W  BY: 4 WEE1 NO. HOfZ 
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FLUOR DANICL 

PROJECT NO.:- TASK NO.: 04.1 

~ R O J E C T :  ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO 

DESCRIPTION: px,,, .% YEAR: /qfif I PRIMARY 0 SECONDARY OTHER: 0 CONTRACTOR: po,Inu k fOlrnAY 

SIZE WELDER ID LOCATION 
NON-DESTRUCTIVE 

TESTING 
REPAIR 
NO.AND 
CODE 

(1) 

- 
DIA 
((1) 
- 
. . . .  
c 

. . . .  

/ 

. . . .  
-. 
. . . .  
e 
. . . .  
L 

. . . .  
L 

. . .  
1 .a' . . . .  

!-.4 - 
. . . .  
c 
. . . .  
Y 

. . . .  
L 

. . .  

. .  
c - 

- 
WlDTH 
lfll 
. . . . .  6.0' 

b .0  ' 

4.0' 

. . . . . .  

. . . . .  

6.0 '  . . . . .  

.c !P.* 

.(!e'. 

.4 0 . 0  . I .  - 

. . . . . .  
d 

. . . . . .  

.z...4: 

.?!C 

.$..?. . 

.v: 
2 .r'  
a . r '  

' 

. . . . .  

- 

MACH 
NO. 

OPER 
ID 

.J5. 

.I9 . . 
1.9.. 
so.. . 
. J6.. 
?e. .  
J-5 
3.3; 
rfl  . . . . . . .  

3 . m .  . 
.T .$. .  
.I?. . 
.T@. . 
JP.. 
LL. 

DATE 
doy/mo: 

ACTION .ENCTH 
0 
1% 0' 

33.0' 

13.0 '  

23d 
33:s: 

.Y!? '. 

. . . . .  

. . . . . .  

. . . . . .  

13.0'  . . . . . .  

- . . . . . .  - 
. . . . . .  

S..! :. 
%*. 
F.0 :. 
3. *. Y. 
7-.?.'. 
Y. s" - 

V. 

- . . .  

. . .  

. . .  

. . .  

. . .  

. . .  
I 
. . .  

I& . . .  

. . . .  

. . . .  

. . . .  

. . . .  

r . . . .  

:I:; . . . . .  

. . . .  

. . . . . .  

. . . . . .  

. . . . .  OL! 

48 
0 3  
O Y  

0 3  
0 3  
0 3  
* Y 

. . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . .  

2 9 ' C p z  
. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  I 
as.-. 
tr. ???. 
?? fi. ?<.e+ 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  1 &$,,,,t. 

. .  

. .  

. .  

. .  

. .  

. .  
1 

5.  
. . .  

. . .  

. . .  

. . .  
1 

. . .  

. . c.. . .  

. .c.. . .  

C 
c 
c 
L 

0 ' 5 . j Y .  
P 
13 
17 

os q . 2  2 . 
. .P. 

0 5  . iii4-i 
P 

bi'.ii. . .  
. . . . . . . .  P 

P 
0 i ; i O ' .  

f . . .  
b'$.'V. & d 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

P '  
WtNllAUY, 

. . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  
I 

. . . . . .  

. . . . .  

. . . .  

. . .  

. . . . . .  

. . . . . .  
L 5. &t! 

8 .  e?!.. 
B oc). . . . . . . . .  

E . . . . . .  
ao? J %'e 12' . . . . . . . . . . . . . .  

?!?.Q.? .?.I. 
* I . @ . . !  .?.1. 
??. @. . .  k 4. I . 

15 . . . . . .  . .  

.. 

. .  

. . . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  1 
8 .SF?! 

. . . . . . .  

. . . . . . .  

. . . . . . .  1 . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

~ n .  I ~ ; ~ .  
icj AEPAR COOLS: P - PATM. c - CAP. s- AI m -01 txmsm (SIRTI, os - m m V c n M  SAUPLE, G - GRIND L MLD. t - TOPPING ALONG FUSOIJ SEAY. 
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FLUOR DANIEL A=- -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO PROJECT NO.: 0 4 0 9  TASK NO.: 04.1 

DESCRIPTION: )qASe YEAR: j y f g  
PRIMARY 0 SECONDARY: $1 OWER: 0 CONTRACTOR: PL Jab / s o b  I 

- 
OA 
ID 

LOCATION SIZE WELDER ID 
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NON-DESTRUCTIVE 

TESTING 
REPAIR 
NO.ANU 
CODE 

(1) 

REPAIR 
TYPE 

(2) 

- 
DIA 
J!!l 
c . . . .  
I 

. . . .  

/ 
. . . .  
A 

. . . .  - 

. . . .  

i.$' . . . .  
.) 

. . .  - 

. . . .  

.-. 

. . . .  
Lc 

. . . .  
I*!? 
a d  . . . .  

1.0' 

. . . .  

- . . .  

. . . .  
4 - 

- 
ENGTH 
l!!L 
2,s 1. 
c:.C!:. 
Y.4' 

Y!.' 
8 !': 

7: (?I. 

a*. 5'. 
tl:?.'. 
3,s'. 

3 4 

- SS'  

. . . . . .  

- 
. . . . . .  

c 

. . . . . .  
c . . . . . .  

- . . . . . .  

r. 

- 
MOTH 
(It) 
4:s : 
J ! $ '  

1.5' . . . .  

1 4  

/.*.Kt 
1. *. r .' 

c 
. . . . .  

1.r . . . .  

- 
. . . . .  

, I  

I !.?. 

-. . . . . .  - 
. . . . .  

a.4: 

2.0' 

c- 
. . . .  

- 

SEAM I lDlS1. I OFFSET MACH 
NO. 

'ASS/ 
FAIL 

I 
R. I . .  . 

e . . I . . .  
?.I. . 

"I... 

. . I . . .  
C.! . . .  

P '  

p I . . .  
P..!. . .  

?.I . . .  

. ' I . . '  

?.I... 
P.! . . .  

OPER 
ID 

.T. 9. 
rlrl 
1.v. 
'i: fl.. 
r.2.. 
1 !3. 
?...e. 
I:. !3. . 

E. 3 .  
r . 3 .  
$. 13. 
.J-..B.. 
$.1y!. 
1. 8. 
rl3 

. . . . . . .  

- 

DATE 
doy/mo: 

g . BC+ 
9.. . .'.'. 
B I '  

9 . .  .I:. . 
9. . .  .'I. . 

T . . . . .  
Q. . .  .!I. 

9 . .  .I! . .  

? . . :I. . 
f . .  .'!. . 

.? . .  . ' I .  

I . . . .  . .  

9 'I 

.?. . . . . .  

9 OGf 

. . . . . . . .  

I f  

I 1  

. . . . . . .  

ACTION 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

.. 

.. 

. .  

.. 

Acuum . O h .  P 
G 
r 
P 

. . e . . . .  
P 
P 
P 

b'$i 5s 
P 

b'i io' 
. .  .P.. . 

P 
P 
Q 
P 
P 

. . . . . . .  

. . . . . . .  

. . . . . . .  

;i:.i+' 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

WENnAU 

36.. . 
. . . .  0s 
. . . .  qe 
.?! . .  
eg 
OY 

.sY . .  

.0.4.. . 

.e. L! 
0 4  
O L j  

!Y.. 
. . . .  ?d 
. o ? .  
A 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . . .  

.. 

. .  

. .  

. .  

.. 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

.. 

. . . . .  

. . . . .  

. . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  
\ 

i"" ' 

. . . . . .  

. . . .  

. . .  

. . . . .  

. . . . .  

. . . .  

. . . . .  

. . . .  

. . . . .  

. . . . . .  

. . . . . .  

i ' . "  . . . . .  

bLUun( 

icj REPAR COOLS: P - PATCH. c - CAP, s- ANCHOR TRENCH EX~UJSON (SKIRI). OS - o E s m c n M  SAUPLE, o - GRIND YIELD. T - TOPPNG ALONG FUSOH SCAU. 
R - ~~cwsmcnm 

WEE1 NO. 

(2) REPAIR WES:  E - EXTRUSW. F - N O O M  

%EOSWTEC CCNSULTANIS FILE NO. 3-OO-RSL RCHEWD B t  



'I LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: 04.1 
DESCRIPTION: P A  4 s  e x YEAR: i q f e  
PRIMARY 0 SECONDARY OTHER: 0 CONTRACTOR: P * t ~ e  ,/ & v  

I 
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SIZE 
NON-DESTRUCTIVE 

TESTING 
REPAIR 
NO.ANO 
CODE 

(1) 

. . .  P . .  
P 
P 
P 
P 
r 
e 
P 
P 
(3 
P 

. .I.. .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. ~ ~ ~ ~ , . 2  P 

. . .  .P.. . 
P 

LOCATION 

SEAM DIST. OFFSET 

DATE I I I I WELDER ID 
OA 
ID 

REPAIR 
TYPE 
(2) 

E . . . . . . .  

- 
DIA 
lfll 

!*.p. 

!! r.' 

- 
. . . .  

1 

- 
. . . .  

- 
. . . .  
L 

. . . .  

2.0' . . . .  
d 

. . . .  - 

. . . .  
--r 

. . . .  - 

. . . .  
--. 
. . . .  

Y: . .  0 

c 
. . . .  - 
- 

- 
ENGTH rn 
I ,  .j'. 

!!.$ f . 

.J.4-:. 

- 
. . . . . .  

- 
. . . . . .  

2.0' 

3 .;' 
'1. P' 

1:. ? .  
3 !?.* 
3. -. ?.* 

6.s' 

. . . . . .  - . . . .  

. . . . .  

. . . . .  
-4 

- 
. . . . .  

5: !?' 
- 

MACH 
NO. 

3PE R 
ID 

OPER 
ID 

ACTION WlDTH 
0 
1.. 4'. - 
. . . . .  

4 
l a . ?  

!! 0.'. 

I .  CJ' 

!e. sc'. 
a. e.! I 
!!.e: 
!!c. 

, l . 4  

.2...c 

L 

. . . . .  

. . . . .  

. . . . .  

- 
. . . . . .  

1 .i- 

. 0 . 7  JO.. ' 4 .  
. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

.. 

.. 

. .  

. .  

. .  

.. 

. .  

.. 

. .  
# 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  
r . . .  
b 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . . .  

. . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . .  

. . .  

. . . .  

. . . . . .  

. . .  

. . . . . .  

. . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

L . . .  

. . . .  

. . . .  

. . .  

. . . .  

. . . .  

. . . .  

. .  

. . .  

_._.  . 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

, . .  

. .  
I 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

J Ck 9 . 5 J  
NOTCS: (1) REPAIR NO.: FXPARS CAN B f  NUUEERCD 

(1) RCPAR C M E E  P PA701. c - c 
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YEAR: 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: 0 4 0 9  TASK NO.: 04.1 

DESCRIPTION: 
PRIMARY: 0 SECONDARY OTHER: 0 CONTRACTOR: 

P h A 5 C Z  

LOCATION SIZE WELDER ID NON-DESTRUCTIVE 
TESTING 

REPAIR 
NO.AND 
CODE 

(1) 

P 
r:, 
13 
I' 

P 
' '0'5 ' i' . . . e . . .  
. . . . . . . .  P 

P 
P 
? 
P 
P 
P 
P 

Oi.41'  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

P 
nJCNTIAUY 

REPAIR 
TYPE 

(2) 

. .  .E. .  

MACH 
NO.. 

OPER 
ID 

~~~ 

DATE 
doy/mo: 

7. .  .st+ 7.. I 

8 . .  . . I ! .  . 

8.. . .?.. 

Y . . . . . . .  

4 .  . . . . . .  

9.  . :.I I. 
. . . . . . . .  9 'I 

f . .  . .'I.. 
.y.. . I! . .  

7 . .  .'I.. 
'I . . . . . .  

Y sa- 

. .  !. 
4 ' 1  . . . . . . . .  

1 4  

\I 

4 'I . . . . . . . .  

t .  

'ASS/ 
FAIL 

-I-- 
PI . . .  
e I I - '  
P.1 . . .  

P.1 . . .  
Q I  

t: 1 1 : :  
P.! . . .  

r. I 
c.1 . . .  

P..!. . .  

P I PI... 
J?! . . .  
?. ' 
L 

I..' 

1 ' .  ' 

I' " 

WlDTH 
lfll 
. . . .  
L 

. . . . . .  - . . . . . .  - . . . . . .  
- 
. . . . . .  

x!?: 

3!.c 
.1:! : 

- 
. . . . . .  

L 

. . . . . .  
- I  

.!!!.. 

.a. :o I 

.3,d 
j .O' 

- 2 *c' 
. . . . . .  

DIA 
4.l 
!I 0: 
I1 . .  y'. 
IS' . . . .  

?:e.' 
2 ,Oi 

Z!!.' 

. . . .  - 

. . . .  

- 
. . . .  

- . . . .  

/, s" . . . .  - 
. . . .  - 
. . . .  
c 
. . .  - 
. . . .  

"- 

- 

ACTION .ENCTH 
0 - . . . . .  - 
. . . . . .  - 
.. . . . .  - . . . . . .  - 
. . . . . .  

§!<. 

s-.ol. 
$.-.47. 

, 2  !?.I. 

- . . . . .  

- 
. . . . . .  

3.0' 

. .9*. e .  
1 .  d 
Y-J.0 

. . . . . . .  

. . . . . . .  

Y. 

.?.7.. 

P . ? .  . 

. . . .  ?.% 

w..  
O V . .  
.w . 
.@a. 1 
.e.$. . 

. . . .  98 

. . . .  .?.Q 
9B 

6q . . . . . .  

0 4  

B Y  

. . . . . . .  

. . . . . .  

o q  . . . . . .  

.5 3.. 
s. 6.. 
.J. 8. 
5.4 . .  
J:4. 
?. 6. 
3 . 0  
J .  e:: 
?. . .8. 
J-. .g.. 
6 c. 
Ir.4.. 
J.f?.  
J?. 
J f l  

. . . . .  

. . . . .  

. . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. " ' . P  

. . . . . .  
/ 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

.. 

. .  

.. 

. .  

. .  

. .  

. .  

.. 

. .  

.. 

. .  

.. 
r 
.. 

. . . . .  

. . . . .  

. . .  

. . . . . .  

. . . .  

. . . . .  

. . . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

r- 
. . . . . .  

. . . . . .  

. . . . . . .  

j, . . . . . . . .  

i? . . . . . . .  

?(. . . . . . .  

9 1  . . . . . . .  

9.2. . . . . . .  

??, . . . . . .  

??. . . . . .  

?! . . . . . .  

7. . . . . . .  

9 . 1.; 

. . . . . . . . .  9 a  
. . . . . . . . .  

c F 
f NCQE 
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'PL -- GEOSYNTEC CONSULTANTS 

0 REPAIR SUMMARY LOG 
W p R O J E C T :  ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: 04.1 

DESCRIPTION: P h A c ,  Z YEAR: - 
PRIMARY: 0 SECONDARY OTHER: 0 CONTRACTOR: Pcfna ,/Sa& 

LOCATION SIZE WELDER ID NON-DESTRUCTIVE 
TESnNG 

REPAIR 
NO.AND 
CODE 

(1) 

. . . . . . . .  6- 

. .  .P . .  . 
P 
P 

. . . . . . .  P .  

. . . . . . . .  P 

. . . . . .  P 
P 
P 

. . . . . .  e 

4 
.. e": '  

. . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . .  

. . .  . ;... 

. . . . . . . .  

13 . . . . . .  

ucNntuY, 

- 

%r 
%l?. . - . . . . .  - 
. . . . . .  

. . . . . .  - 

. . . . . .  - 

. . . . . .  
c 

. . . .  
I 

2. !8. .  
3:. 1.'. 

K .  
3.14.'. 
r,s. 

- 
. . . . . .  

- 
. . . . . .  
e - 

v. 

- 
WIDTI- 
1111 - 
. . . .  - . . . . .  - 
. . .  - 
. . .  

L 

. . . . .  - 

. . . . .  - 
. . . . . .  

.J. ! g: 

.?...r?: 

.!? 

.?OS. 

. . . . . .  
I 

. I.. 0 . 

. . . .  - - 

- 
DIA 

A!!l 

k?!. 
1.2' 

p' . . . .  

!?. 
!! 4 
!!O.'. 

%' . . . . .  

u 
. . . .  

. . . . .  

I 

i 

/ . . . . .  
d 
. . . . .  

d 

. . . . .  

c 
. . . .  

c 
. . .  i 
/a 0 . . . .  

DATE 
doy/mo: 

DIST. OFFSEl 
IBPA;R ( 1 0  (f1) 

3. .?? 1. .8.i.w' . . 3'.?.0. 

. .  .u!6..  7c.c . .-. . . .  

. .  ?!'. . .7!?.5 . .-. . . .  

. .  !!+. Q.w 1. -. . .  

. .  ?!?. r+.F . _.. . . . . .  

. .  ?!!. .E.% . .  - . . .  

. .  !!?. 76,s.. . . . . . . .  

. .  .?!. $,-.A! 6*?b. #.A4 

. . .  Y!? .@.&?!a'. . . .  e .  
7r6 w&+l? 

Ne 
e, a ' #A*# 

IC 

-c 

N a d b  1 

3 
56' 

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  .4.r.. . AIL..? r 
Y 1 l . ~ ~ r  IT. r t  

p'p 
. . . . . . . . . . . . .  L C 5  p: 
sr\ w Lc5 R 

. s p  . 

IEPAIRf CAN BE NUUBfRED 

MACH 
N 0. 

.Yo". . 

3 8 . .  
. .  0.Y 

.o Y . .  

.e!. , 

. b y . .  

.9.8. . .  

.PS.. 
4& 

OPER 
ID 

.J 9.. 
? m.. 
.?.m. 
Sfv ) . .  

?.f9.. 
my.. 
.J. m . 
Srn . . 
.ff? . 

.am..  
J.P? 
J.@. 
j3.5.. 
J 8. 
$9 

=ASS/ 
FAIL 

I P.1 . . .  

!.I . . .  

p.,... e . !  . .  e.' 
P I . . .  
Y!. . .  

f .  ' 
p.1 . . .  

P !. . .  

t l  
p'"" ..I... 

4 1  
'.I... 

1 . ' '  

I- . .  

ACTION 

8. .oc+ 
.4 . . . . . . .  

4 . . . . . . .  

9 
7. . . . . . . .  

f. . . . . . . .  

I. . . . . . . .  

3..  . . . . .  

!e . . . . .  

1.0. . . . . .  

!4 . . . . . .  

!!?... . .  

. . . . . . . . .  

IO . . . . . . . .  

14. ,q,S& 

q. .@A . 

'.? a& 
. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  1 

. .  1.. 
11. bo?. 
P .  acf. . 
12.o&. 
. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . .  

3, bcf 

. .  

. .  

.. 

. .  

. .  

.. 

. .  

.. 

. .  

. .  

. .  

. .  

. .  
I 
. .  

- 
cs 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

.. 

. .  

. .  

. .  

. .  

. .  

. .  

- 
' N  

. . .  

. . . .  

. . .  

. . .  

. . . .  
1 
. . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . .  

. . . .  

. . .  

. .  

. . . .  

. . .  

. . . .  

. . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

I..... 

irj REPAR cmm P - PATM, c - CAP. s- AI 1 0 ~  TRENCH EXTENSION (O~IRI). DS - c m w c n x  UUPLE. G - GRIND L MLO, - TOPPING ALONG FUSION m u .  

AIRTIPES L-EXTRVSON. f -TwaJ  

ONSULTANTS f l L t  NO. 3-09-RP 
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1 PRO JEcT: ON-SITE DISPOSAL FACILITY (OSOF) 

LOCATION: FERNALD, OHIO PROJECT NO.: 0 4 0 9  TASK NO.: 04.1 

DESCRl P TI ON : P h r  1L YEAR: 
PRIMARY 0 SECONDARY OTHER: 0 CONTRACTOR: Q L G  &A 

/ 

(4 . . . . . .  

!9 . . . . . .  

'.%. . . . . . .  
1.2. . . . . . .  

4. . . . . . .  
1.1. . . . . . .  
1.1.. . . . . .  

12 . . . . . .  

! X  . . . . .  

'.& . . . . .  

! 3  . . . . . .  

!? . . . . .  

!3.. . .v 
@,) &' 
N O E S  f l )  

LOCATION 

DIST. OFFSET 
E P f i ; f i  (It) ( f t )  

.s .'!?!. . . . . . . . . . . . . . .  
r,p Rt 4) 4 D 5  

f fs  
r.( rr. AD5 

. .  . . .  

. .  

. .  .Y?? .@.w I. . O m . .  

. .  .???. C l K . $ .  ,r?8.. . 

.. .%? .?:& .d t.!-.?a.. . 

. .  .?.?o.?:rA. , :?O. .  . 

... w.. @.?e'. .4?. 

. .  .%. IF.. . -. . . .  

. .  . %  Cu.9 ! fl op! . k8.? 

. .  .Yt.'!.76E . .  .._.. . 

8 a? 
e D wort@ 

9 13' &#.A* 

- 
. .  

. .  .r.,.c. .?.&e . .  -. . 
r39lg5fi - ...... . . . . . . . . . . . . . . .  

5&q3% 'P, bb ' ~ d - t h  

REPARS CAN BE l4UYBERCD ! 

REPAIR 
NO.AND 
CODE 

(1) 

Y 
. . .  .I?. . . .  

P 
' .6S'-'W 

e 
P 

. . . . . . . . .  
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I ?  

. . . .  

. . . .  

. . . .  

. .  

. .  

. .  

. .  

. . 

. .  

. .  

. .  

.. 

. .  

. .  

.. 
r 
. .  

. .  

. .  

. .  

. .  

. .  

r 
. .  

J3 Oc+ . . . . . . . .  - . . . . . . . .  

e. et 
r.9 . . . . .  

19 

13 oaf. 

. . . . . . . .  

. . . . . .  

j 9  I.?.. I . .  

o l  I L L  
' NECES! 

iii REPAR COOES: P - PAICH. c - CAP. s- ANMOR ma I E x m s m  (SKIRT). DS - MsmcnM SAUPLE. a - GRIND & MLD. I - TOPPING ALONG FUSLW SEAY. 



FLUOR DANIEL A=- -- GEOSYNTEC CONSULTANTS - 
LOCATION .f DATE I 

- - LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04.1 

.3 $ 7  DESCRIPTION: fk4se Tk YEAR: 197% 
! PRIMARY SECONDARY: 0 OTIIER: 0 CONTRACTOR: f h W  / P t f ~ o  

REPAIR 
NO.AfJC 
CODE 

( 1 )  

. . .  P . . .  
P P - . J 2  
. . .  .p. . .  

P 

DO. ) I  

. . . . . . . .  
D P -  13 
. . . p . .  . 
0 P  - 1'1 
. . .  .P. 
. . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . .  1 

. . . . . . . .  

. . .  . P . .  
P ,  

REPAIF 
TYPE 

(2) 

. . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. ,E.. 
15 

.ENCTI 
1111 
Y.0 

.+s 

. . . . .  
/ 

.? .8 I 

. .  Y.2' 

4. *.s I 
. . . . .  ?e r: 

.? : .c 

.!4 

3.5' 

I 3.2 . . . . .  - 
. . . .  

I .  0 . . . .  - 
. . . . . .  

.? ! r - . . . . . .  

SIZE M L D E R  ID 

MAC1 I 
NO. 

~~ ~~ 

~ 9 6  . . . . .  

. . .  

. . .  

. . .  

. . . .  

. . . . .  

. . . . . . .  

. . . . . . .  

. . . . .  

. . . . .  

. . . . . .  

y 
. . . . . .  

0 . 6 .  
0 6  . . .  

6 6  

OPER 
ID 

C L  

. . . . .  I-: 
. . . . . .  

. . . . .  

.<. L . . 

.n 5. .  

. . . . .  

P+K -1.. 
u.. 
R >. .  

e >  

DATE 
do y/mo: 

!?.?& 
. . . . . . . .  

. . . . . . .  

. . . . . . .  
1 

@ . ~ J  
J. 

.I. ?+?, 
L S  0 c.7 

2. S.Cjf.T. 
LS O L T  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  
2s C C T  

L S  O C T  

LS OCT 

. . . . . . . .  

. . . . . . .  

. . . . .  
Ls P C ~  

IS 0 ~ 7  
. . . . . .  

tJON- DESTRUCTIVE 
TESnNC 

OPER PASS/ 
FAIL 

I 
ID 

M.?. ?.I . . .  .-I#.. I 

. . . . .  1;;:; 

. . . . .  . . I .  . 

I"' 

".. P.! . .  

. . . . . .  . . . I . . .  

Rs.. 
. .J... .9. I... 

G . C . .  P '  p' I " '  

. . . . . . . . . .  / . I  
' P ' " ' .  

0.. 
G c  ' f  I " 

G.c- 

= 
G c  f I 
6-c  

G c  

. . . . . .  

. . . . .  . . . I . . .  

L c  P I  
. . . . .  

. . .  

I 

ACTION 

. JI . . R e s . .  . .  

. . . . . . . . . . .  

. . . . . . . . . . .  k 

. . . .  

v.B& ' . 

b. Bo% 
. y e .  . *,f. . . .  

. . . . . . . . . . . . .  

. . . . . . . . .  

u. box 

u, bo* 
v. bo* 

l?3 
Q, BOA 

9 
a L', t3ox 

R3 
4 # o x  

u. /33A 

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  0. 

. . . . . . . . . . . .  



A=- -- GEOSYNTEC CONSULTANTS l -  
\ 1 

REPAIR SUMMARY LOG 

1 PRO JEcT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:-, TASK NO,: 04.1 

DESCRIPTION: Pk 6% -It YEAR: _rQ9(jI 
PRIMARY bd SECONDARY: 0 OTtiER: 0 CONTRACTOR: SdAA 0. ,% 

- 
IEPAIF 
TYPE 

(2) 

E 
E 

. E . . .  

. . . . . .  F 

. . E . .  
E 
E 
E 
E 
E 

. . . . . .  

. . . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  E 

. . . . . .  IG- 
E 
E 
E 

. . . . . .  

. . . . . .  

- 

LOCATION 
DATE I REPAIR 

NO. AND 
CODE 

(1)  

SIZE WELDER ID NOEI-DESTRUCTIVE 
TESTING 

MACII 
NO. 

~~ 

DATE 
doy/mo: 

'ASS/ 
FAIL 

I 
PI.. . 
P I  

P . .  I . . .  
P I  

P" . . I . . .  . . 

PI ' "  . . I . . .  

P ! . . .  
? I  

" I " '  c: I... 
Q . 1  . . .  
? I  

I" '  r . . I . . .  
P.!... 
P I  
I P"" 

DPER 
ID 

. . . . .  .I 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . . .  
n5 . . . . . .  

.1::: 
AS 

DPER 
ID 

G c' 
G c  

6- c- 

GC 

G c 

L c  

t5-c 
6. c 

. . . . .  

. . . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

P' me' 
A S  . . . . . .  

. . .  f l .  5 

OA 
ID 

!V.. 
. ?f? 
9. 
@&- 

. . . . . .  @e 
@& 

4+ 

. . . . . .  

. . . . . . .  

. . . . . . .  

. .  &e 
M . .  
r#A/.. . 

P5.C..  
?+E. .  
PAS 
DL6 

P LE . . . . . . .  

. . . . . .  

ACTION .ENGlll 
((I) 
9 .s' 
!...c' '. 
1. *. 5. . 
2.. 0'. 

.A,:!-:  
4 . 0 '  

3 .0 '  

. ?t:? 

, Y?. 

. !.a$. . 

2 . 0 1  

. . . . .  

I 

. . . . . .  
I 

3 . O  . . .  

. . . . . . .  
' I  

4 

. . . . . . .  
# 

Y. 0 
j '  

. . . . .  

. . . . . . .  

l o . f f  

WlDllI 
(It) 

.I-. 5- 

I .  0' 

1:. 0 
.w?* 
2 .  o8 

I 

. . . . . .  
t 

. . . . .  

3 .  6' . . . . .  
I 

9: e .  
2.0' 

? r e . .  

4.. E 
.?! 0 
1.0' 

. . . . .  i 

c. 
. . . . .  

i 

. . .  

. . .  2 . d i  

J,S' 

P . . . . . . . .  

. ' P  . , . . , . . 

r . . . . . . .  

3 . . I  . . . . .  

P 
P 
P 
P 
P 
? 
P 
P 

' I' 

P 

. . . . . . .  

. . ,  . 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

P 

a 6  a s - o c r  

2s u c r  

2 s "'T 

2 s c.*c< 

. . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

2 s C ' C T  . . . . . . . . .  

L S O C T  . . . . . . . .  
2SOCT 

5.5, ". r 
as1 o+t . 

?!.*?.?-. 

319 .?F+ 

. . . . . . . . .  

( a;s:w. 

. . . . . . .  

. . . . . . .  I 
20 et,t 

1 1 ,  B o r  

u. Lor 
0. Bo* 

. . . . . .  A+; . 

. .c !. ?k. 
u, bo,, 

vc do& 

v, Box 

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. .  k .  . . .  

. .  c/lbx . . . .  

I/!..@?.? . . . .  

I/:. .6.4?L.. . . .  

v.. . ?+ . .  

v . 9 .  . .% . . .  

va 5.5 I( 

. . .  

. . .  

. .  

. .  

. .  

. . .  

L 

. . . . .  0 . 6  

O L  

HOftS: I t 1  REPAIR tt0.: =PARS CAtl  BL NUUBLRCO 



-- GEOSYNTEC CONSULTANTS - 
c 

REPAIR 
NO.AND LOCATION 

DATE 

PROJECT NO.: CQ0409 TASK NO.: 04.1 
. . -  

++ LOCATION: FERNALD, OHIO 
. 

DESCRIPTION: P h A s  E =  YEAR: I 9 9 8  
. PRIMARY: bd SECONDARY 0 OTHER: 0 CONTRACTOR: 5 d m - 4 +  , / p e j n o  

(1) REPAR COOL% P - PATM. C - CAP. S- A 

(2) REPAIR TYPES E - LXTRvSoN. F - -ON 
R - w c o N s T R v c n o N  

%LOSYNIEC CONSULTANTS FILL NO. S-OO-RSL 

. . .  

. . .  

. . .  

... 

... 

... 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

r . .  
E - 

r NCCES 

SIZE 
- 
DIA 
(It) 
c . . . .  

c 
. . .  - 
. . . .  - 
. . . .  - 
. . . .  

L 

. . . .  
- 
. . . .  - . . . .  

. . . .  

. . . .  - 

. . . .  

2.4 
J !  0 
/ 

. .  
e 

- 

WELDER ID 

MACH 
NO. 

P .4. 
6.6.. 
0.6.. 
4 . 6 .  
.6 6 . :  
98 . . .  

. . . . . .  SB 

.ci.8.. . 

. .  f .8  
9.8. 
. .  9 2.: 
..7. .8 . 
. .  7. s.. 

?. B 
.9 Y '  

OPER 
ID 

m.. 
6. . f . .  
4 . 5  
11 .5 
R.  .I;:: 
4. 5 . .  
(?..!.. 

fi.5.. 
0.5.. 
0.5.. 
R. .3. 
4 . 5 .  
K S .  
R s  . . . .  

R s  

DATE 
doy/mo: 

lo .  .Qct 
. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  
, 
. . . .  

NON-DESTRUCTIVE 
TESTING 

'ASS/ 
FAIL 

1 ?. I . .  . 

P. I . .  

P I  
" I " '  

? . I . .  . 

. . .  

. . .  

?.! . . .  

. .  

. . .  

P..!. . .  

PI  
" I " .  
PI . . .  

e !. . .  

ACTION 

. . .  

. . .  

. . . .  

. . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . .  

. . .  

. . . . .  

. . . . . .  

. . . .  

. . . . . .  

. . . . . . . . .  

. . . . . .  

. . . . . . . . .  

. . . . .  $?. 

a@ 
a 

. .  "0 
""W 

. . . .  

. . . . .  

. . . . . . .  

ttrm TRENCH ~xrassm (SIRTI, OS - mmUcnx SAMPLE. G - GRIND L MLD, T - TOPPING MOHO FUSION SEAY. 

REHEWO B t  c4 
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FLUOR DANIEL 

\ 1 

REPAIR SUMMARY LOG 

r 

!7.. 
. . . . . . .  I. 4 
.'.f.. 
1.f. 
. . . . . . .  19 
1 . 7 .  
I.7. 
-1.7. 
./.?. 
13. 
.I?. 
.I?. . , 

. . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . .  

. . . .  

. . . .  

. . 

A=- -- GEOSYNTEC CONSULTANTS 

~ ~ 

Oh* 4 4 

~~ ~~ 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: O4.1 

DESCRIPTION: x YEAR: 19q 
PRIMARY: [XI SECONDARY: 0 OTHER: 0 CONTRACTOR: S d  ,A ++ 

LOCATION 
REPAIR 
NO.AND 
CODE 

(1) 

SIZE WELDER ID 
NON-DESTRUCTIVE 

TESTlNC KPAIR 
TYPE 

(2) - 
. E . .  

- 
DIA 
& - 
. . . .  - 
. . . .  - 
. . . .  

t 
l a . ? .  
- .. . .  - 
. . . .  
L 

. . . .  - 

. . . .  - 

. . . .  - 

. . . .  - 

. . . .  - 

. . . .  - . . .  - 

. . .  - 
- 

- 
OPER 

10 

4. .s. 
A .  .(. 
e.. 5. 
R 3 
0.. 5. 
R.5. 
r l . .  5. 
R . 5 .  
k.5. 
R . S .  
R . 5 .  
R . S .  
fi . ? .  
4 s  . . . . .  

R s  

MACH 
NO. 

~ 

ACTION 
SEAM I I DIST. OPER 

10 

,e.?. 
. R . s .  
. fl.5. 
. R .  A .  
. A s .  
.R 3 . .  
.K .#. 
4. .I.. 
IY. .rC . 
r: . .14. 
Y. .+. 

IS. I d .  
?S. .!# ., 

K I-! 
Ktl 

PASS 
FAIL' 

I 
PI. .  
P I  

" 1 ' .  P. ,. . 

? I . .  

P. I . .  
p !. . 

P. I.. 
P.!. . 

P I . .  1 

" ' I "  PI 

~ 

. . . .  % 

. .  ? &  

.?.8. 

.q, 8.. 
3 s .  : 
3 8 . .  
.e 6 .  . 
o 6. . .  

6 6  

9.6 
0. .&1 I 
P .  .b. 
9. L. .  
0 . 4 . .  

. . . . . .  

. .  .p.. . 

. .  .?. . .  

P 
P 

. . . . . . . .  P 
P 

D'p-i'j. 

. . . . . . . .  P 

. .  P. . . .  

. . . . . . . .  P 
P 
P 
P 

. . . . . . . .  P 
P 

. . . . . . . .  

. . . . . . . .  

P . . . . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . . . .  

MLNllALLY, 

- 
. . . . . . .  

. .-. . 
c 

. . . . . . .  

.v* . k J b  
a . . . . . . .  - 
. . . . . . .  

? . . .  5 P?1 . . .  - . . . . . . .  - 
. . . . . . .  
c 

. . . . . . .  - 

.. . . . . .  
L 

. . . . . . .  
c- 

. . . . . . .  
c 

. . . . . . .  - 
JUBERED 

... 

... 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  
. i) 
. . . . .  

. . 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

.. 

. .  

. .  

. .  
I 

. .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . . .  

. . . . . .  

. . .  

. . . . .  

. . . . . .  

. . . .  

. . . . .  

. . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  
, 
. . . . . .  

NOlEQ I l l  RLPAlR NO.: REPARS CAN BL . -~ ici REPAR COOLS: P - ma. c - CAP. s- ANOIOR TRENM LXIENSION (SKIRT). os - m m c n M  SAUPLE. o - GRIND JI HELD. T - TOPPNG ALONG FUSION SEAU. 



- -- GEOSYNTEC CONSULTANTS - 
- LOCATION: FERNALD, OHIO PROJECT NO.: 0 9  TASK NO.: 04.1 

OESCRI P TI ON: Phssr _7T YEAR: / g f R  , e  

- 
'' : PRIMARY: SECONDARY 0 OTHER: 0 CONTRACTOR: p e h o  / %&WA 

?- 

DATE 
(doy/moI 

! 9 .SA. 
! 9  . . . . . .  

1.7 . . . . . .  

. . . . . . . . .  

. . . . . . .  

20. . . . . . .  

20 . . . . . .  

3-4 . . . . . .  

20.. . . . .  

2 0 .  . . . . .  
(3 
:3 w... . .  
O 20 
P,7 
8 u...., 

3! . . v. N 

. . . . .  

( y S ) d L *  

LOCATION 

NOTES: 11) REPAIR NO.: RfPARS 

REPAIR 
NO. AND REPAIG 
CODE TYPE 

(0 (2) 

P E 
. P  
P 
6- 
G 
c 

P 

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  
3 . . . . I  . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . .  .r.. . . . . . . .  

. . .  .p. . . . . . . . .  

. . . . . . . . . . . . . . .  P 

. . . . . . . . . . . . . .  P 

. .  :p.. . . . . . . . .  

P E 
XILNIMlY. If HLCfS! 

WELDER ID 

MACH OPER 
NO. ID 

06.. 'k v . .  
.sk. w 
.P.%.. . G.L..  
86 L L  
0 6  . . . . . . . .  LL. .  . 
.? 8. .  . .  u.. 
SB R 5  

. . .  ?$.. . .  .!!. 

?8 . 6 c .  
. .  4.8 . :  . % .  

. .  ?B.. +.c. 

. . .  9%. . ,  Gc;. 

. .  4 8 . .  X S . .  
9%. . 6 5 ,  
4g 6 L  

. . . . . . . . . .  

. . . . . . . . . . . . .  

I NON-DESTRUCTIVE 
TESTING 

OPER 
ID 

.M.. 

. .fix. 
c. k. 
.w 
.C .K.  
4. K. 
L.K.. 

. L.K . 

. C . K .  
4 .t( . 
.c. .!!. 
.L .F.. 
. c .  &. 
.L .I( 
C 'K 

OA 
ID 

ACTION 

PA! 

. . . . . .  . . .  

. . . . . . .  . . . .  

v? . K. .  

. . . . . .  . .  0.. .PA.. 
a... p h . .  

. . . . . . .  . . .  

. .  . 



A=- - -- GEOSYNTEC CONSULTANTS 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OI-110 PROJECT NO.: 0 4 0 9  TASK NO.: 04.1 
DE SC R I P TI ON: P H 4 S E .  lI 

, I 
. SIZE WELDER ID 

NON-DESTRUCTIVE 
TESTING 

REPAIR 
NO. AND 
CODE 

( 1 2  * 
.f 
P 
? 
Q 

. .  .?. . .  

. .  P . . . . .  
Q 

. . P  . . . . .  

. . .  e . . . .  

. .  .P . .  . . .  

. . .  e . .  . 
k . . .  e . .  

P 

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

? 

r- 
d 
P 
n c 
C 
b 

LOCATION 
DATE I REPAIR 

TYPE 

( 2 ) .  

- 
ENCl 
0 
5 
. . .  7 
z 
.z 

.L. 

.3 

. .&. 

. . .  3 
. .  3 

. . . .  

.q. 

1 
\ 

. . . . .  

. . . .  - 
2. s 

3 
. .  

OA 
. ID 

OFFSET 
( I t )  

z 

. . . . . . .  

5 . . . . . . .  

c 
. . . . . . .  - 
. . . . . . .  

- .  
. . . . . . .  

. . . . . . .  

. . . . . . .  
c- 

. . . . . . .  
/ 

. . . . . . .  
d 

. . . . . . .  - 

. . . . . . .  
c 

. . . . . . .  

oH >?? .' - 
. . . . . . .  - 

MAC11 
NO. 

OPER 
ID 

cc. .  
Gc.: 
CL 
cc 
LL 
LL 

.CL. . .  

LL 

. . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. 

LL 

LL.. . 
L L . .  

. . . . .  

GC.. 
L L . .  
LL 

'ASS/ 
FAIL 

I 
?.I . . .  

e. I .  

P.1 . . .  

P. !  . . .  

f l  
e I . .  

P. I .. . 

P I  
P, 

P I  
P'I"' . . I . . .  

P.,... I 

' I " '  

' I" '  

p .  !. . .  

. - I . . '  

OPER 
ID 

Ck 
- 
. . . . .  

cK. 
GL 

66. .  . 
GC:. 
GC.. . 

GC.. 
GL.. 
G I . .  
L.L. 
G.L.. 
GL.. 

c c. 
GL 

. . . . .  

t c c  . . .  

WlDlll m 
3 
5 
24 
2 

3 

5 
z 
2 

2 

I 

i. 5 

2 

I 

- 

2 

ACTIOH 

d 

. G . . . . .  

. 6 . .  . 

E. . . . .  

E 
.E.. . . .  

. E . .  . 

E . . . .  
. 6 . .  . 

L 
. E . .  . .  

. . . . . .  E 
. .  E . . .  
. . . . . . .  E 

. . . . . . .  

. . . . . . .  

€ . . . . . .  

E 



PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.:-. TA 

DESCRIPTION: P h h S  IT YE 
PRIMARY: SECONDARY 0 OTHER: 0 CONTRACTOR: .: 

MACH 
NO. 

. . . . . .  0 6  

.Q. 6.. 
ob 
4 6 . .  
.e  6 . .  
P 6 . .  

. . . . . . . . . . .  (7 6 
0. b . .  

. 0.4. . . .  

. .  0.6. I . .  

. .Q .6.. . 

..0.6 . . . . .  

.l7 6.. . 
6 6  

.@.C . .  

OPER 
ID 

& . .  

. . . .  LL.. 
LL 

. .  L1, : 

. .  .L.& . .  
LL 
G.. 

. .  .u., 
.kL. 
.cc . .  

. f -L. .  
.w.. . 

C.C.. 
.w . .  

G c  

. . . . . . . . . . . . . .  

. . . . . . . .  

-- - -- GEOSYNTEC CONSULTANTS 

LOCATION SIZE 
NON-DESTRUCTIVE 

TESTING 
REPAIR 
NO.AND 
CODE 

(1) 

REPAIR 
TYPE 

(2) 

G . . . . . .  

- 
DIA 
l!!l 
L 

. . . . .  

. . . . .  - 

. . . . .  
e 
. . . . .  
c 
. . . . .  

c . . . . .  - 
. . . .  - 
. . . .  

I .s' 
2.0' 

!,O' 

I .s' 

. . . .  

. . . .  

. . . . .  
J I .3  . . . .  

. . . .  - . . . .  
c - 

- 
WIDTH m 
. 3 . 4  
a .. q. 

. !! s' 

. . . . .  2 -0' 
- . . . . . .  

. .  .e. 

. 2  !@.I 

. LSt - 

. . . . . .  - . . . . . .  
d 
. . . . . .  - 
. . . . . .  - 
. . . . . .  
c 

. . . . . .  

195' - 

ACTION 
SEAM I lDlS1. I OFFSET PASS/ 

FAIL 

I 
P.1 . . .  

P '  
f . , . . .  

?.I... 
P I I... e. I.. . 
f . !  . .  

P '  
' ' _  I '  ' .  .P I . . .  

PI 
4 I.. . 

e!. . .  
PI 

I" '  

. 

' ' _  I '  . .  

. .  

.ENGM 
0 
$.?! < 
Z!Sl. 
'3.:. 
Wl . 

ll!?.'. 
t 

J.,!. . 

? .9 
2.0' . . . . . .  - 
. . . . . .  
c 

. . . . . .  - 

. . . . . .  
c 

. . . . . . .  
c . . . . . . .  

a 

a3: 4. 
% O f  
Y. 

C . . . . . .  
P 
P 
P 

. . . . . . . .  6 
G. 

D.44' 
. .  p . .  . .  

P 
P 
P 
P 
P 
0 .  
G 
P 

. . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

XlENlIALtY, 

?F . . 
?r . . 
ZT.. . 

tS7. . 

?Y.. 
3 ! .  . .  

2 T . .  
&?. . 
.6. . 
2s 

2v 

Z Y .  

c 

. . . . . .  

. . . . . .  

.26 .' 

&I. .  . 
? \ . .  
21.. 
&!.. 
21.. 
&!.. 
A ! . .  
21 
21 
21 

. . . . .  

. . . . .  

. . . . .  

%. . 
2%. 
e.. 

. .  

. .  

. .  

. .  

. .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . . .  

. . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

1 
. . . .  

. . . . .  

. . . .  

. . . .  

. . . . . .  

. . . . . . .  

. . . . .  

. . . . . .  
! 

. . . .  

w .  
,'a . 
. .a,. 
. .w. 
r 
. . . . . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  
I 

ilj REPAR COOLS: P - PATCH, c - CAP. s- AHO(~R mmai EXTD~SION (SKIRT), os - m m c n s  sAuPiE, c - GRIND MLD. T - TOPPING ALONG FUSGN SEAU. 
R - ~~cmsmcnw __. . 

(2) REPAIR TYPES: E - E X W O W .  F - rWaJ 

- @GEOSYNTEC CONSULTANTS n i E  NO. S-OO-RSL 



A=- -- GEOSYNTEC CONSULTANTS 
~~ 

REPAIR SUMMARY LOG I 

P b 5 Q  I PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: 04.1 

DESCRIPTION: YEAR: -- 
PRIMARY: SECONDARY: 0 OTHER: 0 CONTRACTOR: S ~ L M -  I 



sm3u : - 

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

....... 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . .  
9 
(Z) 

3dAl 
LIIVd3tl 

AllVUN3M 

' 9  
d 
d 

" d ' -  
3 
d 
d 
a 
d 
d 
d 

. . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . . . .  
3 

d 
d 

' .  .3'  " .  

0) 
3003 

. . . . . . . .  

. . . . . . . .  

CINV'ON 
Wd3M 

- - 
. . . .  - 

. . .  
b 

. . . .  
I 

. . . .  - 

. . . .  - 

. . . .  - 

. . . .  
c 

. . . .  - 

. . . .  - 

. . . .  

. . . .  - 

. . . .  - 

. . . .  - 

. . . .  
e 

Ki 
VI0  
- 

I . . . I . .  d 
. . .  I d  

I; 

. . .  13 
I d  
I d  

. . .  i d  
i 'tr 
I 'j 

i 'd 
. . .  

. . . I . .  

. . .  

...I.. 

. . .  

. . .  I . .  
I d  

' ' I ' d  ...I.. 
d 

. " I  2 
-1.d 
I 
7lVd 

/SSVd 

470 Jr: 
. . . . . . .  
A Jt 

ji 
t t  
st 
62 

i 2  

Jt: 
i.l 
ci 
st 
3.t 

(I 4 t  
C'O' 67: 

. . . . . .  
.sr 

. . . .  

. . . .  

. . . . .  

. . . .  

. . . . . .  

. . . . . . .  

. . . . .  

. . . .  

. . . . .  

. . . .  

. . . . .  

9 9  
. . . .  

$ b  
86 
9 4  
9.b" 

. .  9'5' 
4Q" 
9 Q  

90" 
B i  

"9b ' 
9 Q  
9 *' 
j e  
3% 

. . . . .  

. . . . . . .  

. . .  

. .  

. . . . . .  

. . .  

. . . .  

. . . . .  

. . . . .  

. . .  

. . .  

. . . . .  
4 
. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . .  

. . . .  

. . . . .  

. . . . . . . . . . . . . . . .  P" I 

cw 

. .  b'J 

. .  #. 4. . . .  .s&. .@::Z: . . . . . .  0. 

. .  .)+. . . . . . . . .  

. . ~ ~  . . . . . . .  

. . . . . .  i f  

17 

. . . . . . . . .  
$7 

. . . . . .  

. ' ' . 
. 'iZ 
' I  c'i 
i? 
c7 

i-r 
$2 
cz 
si 
ii 

I '-Po. w 

. . ' .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . . .  

. . . . . .  

. . .  

NOU3V '0 N 
H3VW 

3NUS31  
MU3nUlS3O-NON 321s 

901 AWWWnS UlVd3U 



- -- GEOSYNTEC CONSULTANTS 

REPAIR SUMMARY LOG 
\ 

P h h r c  0 DESCRIPTION: YEAR: 1490 1 PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT ~0.:(;~0409 TASK NO.: 04.1 

PRIMARY ha SECONDARY 0 OTHER: 0 CONTRACTOR: SOL-+* / P rina i 
LOCATION 

REPAIR 
NO.AND 
CODE 

(1.) 

.e.. . >ji- a/-4 

.. .e. . . .  
P 

.. .P. . . .  

G 
6. 
(3 

G 
...t . . . .  

P 
P 

. P  
P P W  

Q.5. . .  

6 F..aj '8 

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

P 
P 

. . . . . . . . .  

SIZE 
NON-DESTRUCTIVE 

TESTING WELDER ID 

MACH OPER 
NO. ID 

.06. .  . .? 6.. 
tLcw:Q . . . . . . . . . . . . . . .  

e 6  5 6  
8.6, .  . .  .30. .  . 

.@.+. . . . .  n.. 

.? 6 . .  . .  Tfi.. 
Q 6 . . . .  3.g.. 
?6 . . . .  : T . K  
0 6 .  . .  ? .R. .  
0. .6 . .. . .5. .fl . .  

0.6.. . .  . J . R . .  
0.6; . . .  J.6.. 
s6 . . . . .  s.4.. 
O b  . . . . .  J.8.. 
06 5 0  

. . . . . . . . . . . . . .  

OA 
ID 

- 
DIA 
((1: 
-.. . . . .  
L . . . .  - . . . .  
c 
. . . .  - . . . .  
c 
. . . .  
c 

. . .  

?!C 
* 
. . . .  

ZI c 
? .J 
2 !e.' 
!!!' 

1 .s 
- 
. . . .  

- 

- 
WIDTH 
1111 

.26 I 
A!? I 
2tO' 

.'.1!!?'. 

t 

.3.*0. 

. . . . . .  

- 
. . . . . .  
c 

. . . . . .  - 
rl 
. . . . . .  - 
. . . . . .  - . . . . . .  - . . . . . .  - . . . . . .  

2 6' - 

- 
OPER 

ID 

- 
. . . . .  
c 

. . . . . .  - 

. . . . . .  - 

. . . . .  - 

. . . . . .  

c b .  
c. .K.  
c. .!L 
C . K .  
C . K .  
c .I<. 
f .K 
CK. 
L.6. 
L r c  

- 
PASS, 

FAIL 

I 
I. 
?- 
I 
. . I . .  
I- 
4- 

?. I. 
I?.!. . 
41  
" ' I "  
. P I . .  
,4!. . 

P I  
" ' I "  

. . .  p' i  
'io' I I' 

OA 
ID 

DIST. OFFSET 
(ft) ( f t )  

8 .%s 0.'. . c / .  . 

Q .3.2 .r' . ??. . 

&.a' 9 . .  .w .. 
I 

I 

P.? .F . .  
I.' Po.! %!?'.e . . L!. 

n5.e . .F.. 
%v!E . .  .e..!?. 
TGE 
$E 
I!?!? . . . . . . . .  
?e? ..-.. . .  
Qm&. E 

l a  E / O ~  

- 
. . . . . . . . . . .  - 

. . . . . . . . . . . . .  
c 

. . . . . . .  

DATE 
doy/mol - 
. . . . . . . .  - 
.. . . . . . .  
/ 

. . . . . . . .  
c- 

. . . . . . . .  

. . . . . . . .  

26 .&?. 
3.p.. . . .  

2r.. . . . .  

1.9. . . . . .  

LE.. ..... 

T . .  . .  

!.T . . .  

2,- 

2r 

. . . . . . . .  

. . . . . .  1 
2r&f 

ACTION .ENCTH m 
53.5' . . . . . .  

!i!$!. 
q . 9  

.3! s:. 

.I r?.' 

. . . . . . .  

4 ,O' 

110 

. . . . . . .  

t '  
. . . . .  - 

. . . . . . .  

- 
. . . . . . .  

z . . . . . . .  - 
. . . . . . .  

-c 
. . . . . . .  

.4 @.Of. - 

c,,,D. . .  

.c*p?. . ,. 

.c.*p 4 . . .  

.GfpQ. . . .  

.J&Wd. 84+. 

.G,,d.. . .  

. _ . . . .  . . . . . .  

t 

, .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

c.5 . . 
.c 5..  . 
L 5  
C 5  

. c.? . . 
*.a? . 

. . . . . . .  

. . . . . . .  

3 T.6: . . 

. m.& 

. m k  .+ 

.IM#k 
m . 6  
& 

.. 

. .  

. . .  

, . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . 

. .  
7 . .  

. .  

, .  

. .  

. .  

. .  

.. 

:AN BL NUUBERED SLOUENIAUY. If NECESSARY. 
iii REPAR COOLS: P - P A m .  c - CAP. s- A- IRENO( E X T L N S I ~  (SIRT), OS - omwcnE SAUPLE. G - GRIND L MLD. r - TWPNO ALONG FUSION SOU. 
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